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Suspension Truss Bridge. 

Our engravings illustrate a light and graceful bridge, in- 
vented by Mr. John H. Diedrichs, an engineer well known to 
the scientific world by his valuable work on the theory of 
strains. His object was to produce a suspension truss for 
bridges which should be durable and economical in construc- 
tion, and should secure from a given quantity of material a 
greater proportion of strength than is derived in any other 
truss system. This is accomplished principally by a novel 
and judicious distribution of the tie rods which connect the 
lower ends of the pendent posts with the top chord of the 
bridge. ; 
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Fig. 1 shows the arrangement of these parts, which the 
following description will explain : me 

From the top chord of the bridge, which is properly sup- 
ported on the buttresses, are suspended posts at suitable dis- 
tances from each other, but of which posts there should be 
an uneven number pendent from every top chord. Tie rods 
or braces connect the lower ends of these posts with the but- 
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and posts may be made of wood or metal, In the first case, 
the upper ends of the tie rods are secured, where they join, 
to boxes placed upon the top chord, as shown in Fig.2. In 
the second, the connection may be made directly to the me- 
tallic top chord, as shown in Figs. 1and 3. The lower ends 
of the tie rods, where they project from the post, are united 
by a bolt passing through a vertical slot in the post. Astrap 
is laid round the bolt in the slot, and its two ends passed 
through a plate at the bottom of the post and secured by 
nuts, as shown in Fig. 4. By this mode~of fastening, the 
tie-rods are made adjustable as to their length, and the ten- 
sion on them can be regulated with extreme nicety, Fig. 5 
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DIEDRICHS SUSPENSION TRUSS BRIDGE. 


shows an elongated form of strap adapted to the support of 
transverse beams below the posts. 

The contraction and expansion consequent on changes of 
temperature cannot give rise to undue strain on the parts of 
this bridge, as the tie rods projecting from each post are of 
equal lengths. A lateral shifting of the connecting pins 
from the above causes is also rendered impossible, which is 





tresses and top chord; and these tie rods are applied in the 
following manner: From the lower end of each post, project 
two tie rods in opposite directions, bent at equal angles, one 





of which is continued to the nearest buttress, the other to 
the juncture of a post with the topchord. By this means 
every post is connected with one buttress only, but the mid- 
dle post, which is united to both. At the upper ends, only 
every alternate post is braced, provided they are equidistant, 


a feature of great importance. The system admits of the 
use of equally thick rods throughout bridges of considerable 
length, though the rods nearest the middle may be made 
somewhat thicker than the others. The peculiar distribution 
of the tie rods relieves the top chord of excessive strain, and 
the special bracing of panels is rendered unnecessary, while 
the general appearance secured is light and harmonious. 

The improvement was patented through the Scientific 
American Patent Agency, April 2, 1872. For further infor- 
mation address John H. Diedrichs, care of Mr. C. Gewecke, 
115 North Front street, Baltimore, Md. 

em 
Powdered Coal for Unhealthy Plants, 

In a communication, addressed to the Revue Horticole, the 

writer states that he purchased a very fine rosebush, full of 
buds, and, after anxiously awaiting their maturing, was 
greatly disappointed, when this took place, to find the flow- 
ers small, insignificant in appearance, and of a dull, faded 
color. Incited by the suggestion of a friend, he then tried 
the experiment of filling in the top of the pot, around the 
bush, to the depth of half an inch, with finely pulverized 
stone coal. In the course of a few days, he was astonished 
at seeing the roses assume a beautiful red hue, as brilliant 
and lively as he could desire. 
He tried the same experiment upon a pot of petunias, and 
soon after, all the pale and indefinite colored ones became of 
a bright red or lilac, and the white petunias were variegated 
with beautiful red stripes. Some of the lilac petunias be- 
came a fine dark blue. Other flowers experienced similar al- 
terations; those of a yellow color alone remained insensible 
to the influence of the coal, 


loud report. They are in use on some roads for night signals 
and in foggy weather, when lights or flags would not be 
seen in time to prevent accident. Track men are provided 
with these torpedoes, and in case of danger they are placed 
on the rail, far enough from the place of danger to prevent 
disaster. Usually three of them are placed, a few feet apart, to 
insure their being heard by the engineer. They are reliable, 
and will explode at the touch of the wheel at the slowent 


It is said that the Reading company uses 95,000 of these 





torpedoes per annum on the roads) which it operates. This 
is a good showing in favor of the contrivance, and doubtless 
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many serious accidents are prevented by their use, They 


cost but a trifle. The Reading is always ready to 
adopt good improvements. poy awd might do a good 
thing by contriving a plan by which a torpedo could be 
placed on the rail at drawbridges and switches in case of 


misplacement. 
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SELF-LUBRICATING BOX AND SHAFT BEARING. 


In this invention, centrifugal force is utilized for the pur 
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Balilway Torpedoes. 
A neat and effective device for securing convenience and 
safety in railroad operations is the “torpedo” or aJarm sig- 
nals, This little affair consists of a tin box about the 
size and shape of the smallest sized blacking boxes. The 





which arrangement is preferable in practice. The top chords 








box is filled with an explosive compound, and two strips of | pose of lubricating upright bearings. Our engraving shows 
tin are soldered to two opposite sides of the box, perpendicu- | the several parts of the device, partly in sections and partly 
lar to its sides or edges, for fastening it to the rail. These|in perspective. A is the outer shell of the box, which is 





boxes explode on the principal of the percussion cap, with a | lined with the composition metal, B. Through this lining up 
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right passages are made, as suown in the engraving, extend- 
ing from the circular oil chamber, C, to the top of the box. 
D isa sleeve which projects upwards from the bottom of the 
box aroand the shaft and forms the inner wall of the oil 
chamber. It does not touch the shaft. Projecting downward 
over the sleeve into the oil chamber is an enlargement of the 
shaft shown at BE. It isso cliambered out as to admit the 
sleeve without touching it. This enlargement is turned so 
as to form a taper bearing, larger at the top than at the bot 
tom, as shown. 

The operation is as follows: The rotating shaft carries with 
it the enlargement, E, and produces centrifugal force in the 
oil chamber, by which the oil is driven up the passages in the 
lining, B, and through apertures therein to the sides of the 
bearing. The same force also carries up the oil between the 
bearing and the lining tothe top of the box. Surplus oil at 
the top is returned by the passages to the oil chamber, into 
which the drippings from the bearing fall. The bearing is 
thus made to move constantly in oil, and when running at 
considerable speed never comes in contact with the box, as 
the centrifugal force developed is sufficient to keep a sheet 
of oil always between them under any ordinary pressure on 
one side of the shaft. This has been proved in practice; and 
ehafts fitted on this principle, and rotating 4,500 times per 
mixute, have run for fourteen months without sénsible wear 
of the box or need of readjustment. They can be run for 
months without re-oiling, as, by the construction,no oil can 
escape, and if must consequently be all used up. 

A patent for this device has been granted, February 13, 
1872, to Mr. J. P. Grosvenor, of Lowell, Mass., from whom 
further information may be obtained. 

—aa ae 
Cholera and Sun Spots. 

Mr. B. G. Jenkins recently read, before the Historical Soci- 
ety of London, a remarkable paper on cholera, in which he 
maintained thet the disease is intimately connected with au- 
roral displays and with solardisturbances, “I believe that I 
am able to show that a remarkable connection exists between 
the maxima and the minima of cholera epidemirs and of 
solar spots. You are all probably aware that the great as. 
tronomer Schwabe discovered that the sun spots have what 
is called a ten year period; that is, there is a minimum of 
spots every ten years. It was also discovered that the diur- 
nal variation in the amount of declination of the magnetic 
needle has a ten year period. The same was proved in re- 
gard to earth currents, and also aurore. The maxima and 
minima of the four were found to be contemporaneous, This 
was a great result; but Professor Wolf, on tabulating all the 
sun spots from the year 1611, discovered that the period was 
not ten years, but 11-11 years. This period is now the ac- 
cepted one for the sun spots, and it has been established for 
the magnetic declination, and by Wolf for the aurore. Now, 
it is a curious fact that the last year of every century, as 
1800, has a minimum of sun spots, so that the minima are 
1800, 1811-11, 1822°22, 183333, ete. The maxima do not lie 
midway between the minima, but anticipate it by falling on 
the year 477 after a minimum; for example, 1800 was a 
minimum year, then 180477 was a maximam year. Now, 
cholera epidemics have, I belive, a period equal to a period 
and a half of sun spots. Reckoning then from 1800, we get 
as a period and a half the date 181666, which was shortly 
before the great Indian outbreak; another period and a half 
gives 1833 33, a year in which there was a maximum of chol- 
era; another, 1849-99, that is, 1850,a year having a maximum 
of cholera; another, 1866°66, a year having a maximum of 
cholera; another, 188333, as the year in which there will be 
a cholera maximum. It follows from what has been already 
said that 178333 would be a year in which cholera was at a 
maximum. Now it is a fact that in April 1783 there was a 
great outbreak of the disease at Hurdwar. 

I am not, however, prepared tosay that sun spots originate 
cholera; for they may both be the effects of some other 
cause, which may indesd Se the action of the other planets 
upon the earth and upon the sun. 

My own opision, derived from an investigation of the sub- 
ject, is that each planet, in coming to and in going from peri- 
helion—more especially about the time of the equinoxes— 
produces a violent action upon the sun, and has a violent 
sympathetic action produced within itself —internally 
manifested by earthquakes, and externajly by auroral dis- 
plays and volcanic eruptions, such as that of Vesuvius at the 
present moment; in fact, just such an action as develops the 
tai) of a comet when it is coming to and guing from perihe- 
lion; and when two or more planets happen to be coming to 
or going from perihelion at the same time, and are in, 
or nearly in, the same line with the sun—being, of course, 
neatly in the tame plane—the combined violent action pro- 
duces & maximum of sun spots, and in connection with it a 
maximum of cholera on the earth. The number of deaths 
from cholera in amy year—fer example, the deaths in Calcut- 
ta during the six years 1365-70—inci@ised as the earth 
fassed from perihelion, especially after March 21, came to a 
minimum when it was in aphelion, and increased again when 
it passed to peribglion, and notably after equinoctial day; 
thus affording a fair test of my theory.” 
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American Sallors as Firemen, 


The American squadron, consisting of the Wabash, Con- 
gress, Brooklyn, Plymouth, Shenandoah, Juniata and Wachu- 
sette, under the command of Admiral Alden, recently lay in 
the Napoleon Basin, at Marseilles, France, amid ianumerable 
mercrantmen of every description and from every nation. 
Shortly after midnight, an explosion startled the city, fol- 
lowed by fire and dense clouds of heavy smoke which issued 
from ano Italian ship just arrived from Philadelphia with 
# cargo of petroleum, The nature of the danger soon be. 








came evident, and it seemed impossible to prevent the spread- 
ing of the fire from ship to ship, as they lay in such a mass, 
and a general conflagration seemed imminent, for the houses 
extend down to the wharf on every side. No city of France 
has the means to extinguish a great fire, and hence the peo- 
ple gathered, contemplating the scene in panic stricken, fas- 
cinated horror. 

Presently a well manned boat came from the part of the 
basin illuminated by the blaze and pulled directly towar1 the 
burning ship. This was soon followed by another, then a 
third, ten, twenty, all the boats. of the American squadron. 
A moment later men were seen on the deck of the burning 
ship. The silence of the people on the shore was such that 
they could hear, through the smothered roar and crackle of 
the fire, the word of command and blows of axes, The peo- 
ple are thinking of the hundreds of barrels of petroleum be- 
low and its possible escape on shore and communication to 
other ships, perhaps others with petroleum, and in imagina- 
tion conceived the whole surface of the basin covered with 
blazing oil. Presently the burning vessel began to settle. 
She had been scuttled, and her cargo was now under water, 
the deck being level with the surface. The danger from the 
escape of burning petroleum was still imminent when a line 
of boats, lashed together stem and stern, was seen pulling 
away, and as the file straightened out the burning ship 
moved also, and wasslowly towed out to the bay by over two 
hundred well manned oars It was only then that-an im- 
mense cheer broke from the thousands of people, who felt 
inexpressible gratitude for the salvation of the city. 


The Steam Jet Air Exhaust. 

At a recent meeting of the Institute of Mechanical Engi- 
neers, London, the President, C. W. Siemens, read a paper 
“On a Steam Jet for Exhausting Air, etc., and the Results of 
its Application.” The form and application of the steam jet 
having remained hitherto essentially the same as in the orig- 
inal steam blast of the locomotive, it occurred to the writer 
that much might be done to improve its effect by a judicious 
arrangement of the parts, so as to avoid eddies in the com- 
bined current of steam and_air, and to utilize more complete. 
ly the initial momentum of the steam. These objects have 
now been effectually accomplished by the employment of a 
very thin annular jet of steam in the form of a hollow cylin- 
drical column discharged from an annular nozzle. The air 
to be propelled by the steam jet is admitted through an ex- 
terior annular orifice surrounding the jet, and also through 
the center of the hollow jet; and the area of the air passages 
is gradually contracted on approaching the jet, whereby the 
velocity of motion of the entering air is so much accelerated 
before it is brought in contact with the steam as to avoid the 
great difference in the velocity of the two currents at the 
point where they come together, which caused the eddies 
that previously impaired the efficiency of the steam jet. By 
the annular form of the steam jet, the extent of surface con- 
tact between the steam and the air is greatly increased and 
the quantity of air delivered is by this means very much 
augmented in proportion to the quantity of steam employed. 
The combined jet of steam and airis discharged through an 
expanding delivery pipe of considerable length, in which its 
velocity is graduaily reduced and its momentum accordingly 
utilized by being converted into pressure. 

This improved steam jet has been applied for exhausting 
one of the pneumatic despatch tubes employed at the Central 
Telegraph Station, in London, for conveying the carriers con- 
taining telegraphic despatches from one station to another. 
The result of a comparative trial made with the steam jet 
and with a good steam engine and exhausting pump has been 
found to be that the expenditure of steam is about the same 
in the two cases in doing the eame work, the advantages of 
the steam jet being its very low first cost in comparison with 
that of the engine and pump, and also its great simplicity, 
and the small epace oceupied as compared with an engine 
and pump. 

Another application of the steam jet is to the lifting of 
water from a moderate depth, by employing the jet to ex- 
haust the air from a closed vessel, into which the water then 
rises under the pressure of the atmosphere, the hight of lift 
depending upon the size of the jet and the pressure of steam, 
and the consequent degree of vacuum obtained in the vessel. 
The discharge from the steam jet, being then admitted into 
the top of the vessel, allows the water to escape through a 
delivery valve in the bottom and aids in its expulsion. By 
using a pair of these vessels in conjunction, and putting the 
exhausting jet in communication with each alternately, by 
means of a se'f acting float and reversing valve, one vessel is 
filling while the other is discharging, and a continuous deliv- 
ery of water is thus obtained, 

It is also proposed to apply the steam jet for exbausting 
the vacuum pans employed in sugar boiling, so as to dispense 
with the present costly vacuum pumps and steam engine 
and the condenser for condensing the vapor from the evapo- 
rating pan; the supply of condensing water, which in many 
places in the sugar growing colonies is a consideration of 
vital importance, will thus be rendered unnecessary. The 
steam jet is further expected to prove very useful for drain- 
ing the molasses from the sugar, by exhausting the air from 
below the perforated bottom of a strainer containing the un- 
drained sugar, whereby the present modes of draining by 
gravitation or by centrifugal strainers can be superseded 
with advantage. 

Numerous applications have been made of the steam jet as 
a blower for accelerating the distillation of fuel in gas pro 
ducers for heating purposes, the jet being admitted into the 
space underneath the fire grate, which is enclosed by doors. 
By this means it is found that coal dust of the most inferior 
description may be used, and the rate of production of the 





gas is doubled, while at the same time its quality is improved, 


owing to the generation of hydrogen from the steam whick 
enters intermingled with the air. 

A specimen was exhibited’ of the steam jet apparatus; and 
the particulars were given of the proportions which have 
been found by experiment to be attended with the greatest 
efficiency, rendering the jet capable of realizing results com- 
parable with those obtained from a steam engine working an 


air pump. 


British Army Telegraph. 

For this service there is at present one troop of the Royal 
Engineer train which is divided into three sections, each car- 
rying twelve miles of wire, in half mile lengths. These 
pieces can be conveniently joined by an ebonite jointer which 
makes a practically watertight joint in less than half a min- 
ute,and which in the case of searching for faults, can be 
undone in even a less time. The cable consists of a strand of 
seven No. 22 B. W. G. copper wires, insulated by Hooper’s 
compound and made three inches thick ; it weighs 300 pounds 
per mile, For service it is carried on wooden drums, which 
again are placed on the “ wire wagons,” and are to be drawn by 
six horses. The wagons consist of an under carriage and 
wheels of an ordinary service wagon, the whole made as light 
as possible of “ Clarkson’s material.” Upon this carriage are 
ranged six drums in two rows, so placed on framework that 
the wire may be paid out as required from the rear drum as 
the wagon advances, Thus on each wire wagon is carried 
three miles of wire and two dozen iron poles intended to lift 
the wire overhead when passing cross roads; for, although 
the insulation is so strong and good that it has stood and will 
successfully stand a great deal of ill-treatment, such as carts 
and carriages passing over it when laid unprotected on a hard 
macadamized road, yet it is not to be expected that anything 
less durable than a rod of iron could stand the traffic of an 
army. The poles are formed of wrought iron tubing in two 
lengths, the butt ten feet long and one and a quarter inches 
in diameter, the top n‘ne feet long and one inch in diameter 
fitting inside the butt and fastened, when in use, by a bayo’ 
net catch. These poles can be stayed, if necessary, by three 

ys provided for the purpose, The wire is held in a wooden 

lug which fits into the top of the pole. 

There is also carried, by each wire wagon, a hand barrow 
which is fitted with legs, and, as occasion demands, with 
wheels, so that it is capable of taking a drum of cable when 
the wire wagon may either not be able or not required to go. 
There are, moreover, tw2 wrought iron earth plates eighteeu 
inches long, four and a half inches wide, and some one half 
inch thick, which are strong enough to be driven home in any 
possible soil, and a six gallon cask of water to insure some 
moist earth. This, with a jointed ladder of two nine feet 
lengths, and some spikes to lift the wire on to a wall if want- 
ed, comprises the main part of the furniture. There is a very 
neat arrangement on the hind wheel, by means of which the 
wire when laid out can be rolled up by the action of that 
wheel, Finally, there is a little hooked stick for lifting the 
wire as delivered on to the hedges or fences which ordinarily 
bound the road. The office wagon. not unlike a travelling 
photographer’s van, contains a pair of Morse recording in- 
struments fitted with Siemens’ polarized relay, and with Dig- 
ny’s felt ink roller, which has been deliberately preferred, to 
the possibly more scientific arrangement of Messrs. Siemens, 
as being more portable. The pattern of battery at present in 
use is a form of Daniell’s, arranged for portability by Ser- 
geant Mathison, R. E:, of the Electrical School at Chatham. 
This school is intended to facilitate the training of men from 
the ranks to the duties of telegraphers. 


a 
Thermometrical Experiments. 


The Providence Journal describes the following interest 
ing experiments made in that city with an excellent glass 
mounted thermometer. 

In the house with open windows, it stood at 902°. Out of 
doors in the shade, at 95°; freely suspended in the sun, six 
feet above the greensward, 995°. Inthe same position, with 
wet bulb, 79°9°; with bulb covered with black silk, 169°96°. 
When laid upon the grass in the sun, it rose to 104°. Laid 
upon white cloth, placed upon the grass, 105°0°, and when 
similarly placed upon black silk, it indicated 113°. 

The experiments with different colored coverings show 
very conclusively the utility of light colored clothing for 
those who are obliged to be exposed to the direct range of 
the sun at high temperatures; and the experiment with the 
wet bulb shows as clearly the value of free perspiration in 
keeping down the temperature of the body, which, however, 
the observer finds in his own person, notwithstanding the 
perspiration while making these experiments, to have risen 
to 100°5°, which is about two degrees above the usual stand- 
ard for cooler days. Theaverage temperature of the healthy 
human body throughout the year, in temperate climates, is 
98:4°; while in tropical regions it is about one degree higher 

a 

DURING a recent fire at Ithaca, N. Y., one of the steamers 
was stationed on the high bridge over Fall Creek, just below 
the foot of the main fall. When the fire was nearly out, 
the bridge, without any warning by cracking, fell, carrying 
with it the engine and the people who had congregated 
there to the number of about 200. The bridge was 20 feet 
above the water, and the whole of it went down together. 
Fifteen persons were seriously injured. 

ee 

SEVERAL citizens of Sacramento, Cal., having been poisoved 
by the use of what is there known as the “sanitary com 
posite” water pipe, the Board of Health have ordered its use 
to be discontinued. Water flowing through this pipe was 
found, on chemical analysis, to contain lead andarsenic. The 
p'pe in question is believed to be composed of a species of 














brass. 
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ALLOYS FOR BELLS, GONGS, CYMBALS, ETC. 





The alloy for bells, known under the name of “ bell 
metal,” is generally comvosed of copper 78, and tin, 22 parte; 
total, 100 parts. This alloy is a yellowish white color, hard, 
prittle, difficult to file, and with a crystallization without lus- 
ter. It acquires a certain malleability when it is rapidly 
cooled off, whether by immigdiate exposure of the casting to 
the air, or by being dipped:in water. From analysis of old 
bells, made by modern chemists, it has been found that the 
proportion of tin varied from 20 to.26 parts to 100 of copper. 
These bells were rarely manufactured with new or pure 
metals; therefore, the analyses have often shown the pres- 
sence of foreign compounds useless or detrimental to their 
qualities, especially certain white metals, such as zinc and 
lead. The former metal when in small proportion, may not 
really prove a defect in bell metal, It has even been tried 
purposely in certain alloys. Indeed, although zinc neither 
improves the quality nor the sonorousness of the alloy, 
it does not act very badly, and allows of the manufacture of 
cheaper bells, which, however, are not so perfect as those 
made of copper and tin alone, It is not so with lead, which, 
if present—even in a very small proportion—in bell metal, 
will impair its sonorousness and hardness: therefore lead 
must be avoided at all events. Wedo not see any serious 
objection to the introduction of zinc into the bell metal, pro- 
vided too much of it be not added. A small proportion of 
zinc renders the alloy more homogeneous, dense, fiuid, and 
ready to acquire the tint of old bronze. It also gives a more 
economical metal, which explains the sensible reduction in 
the price of bells at present manufactured on a large scale in 
certain works, These manufacturers will soon crush the 
strolling melters, who for centuries had the monopoly of the 
casting of bells. 

The new manufacturer of bells tries to work rationally ; 
he aaalyses and experiments with various compositions, in or- 
der to apply the metals to the best advantage. In the past, on 
the contrary, there were no other rules than that of the 
thumb, and old metals were employed, such as broken 
kitchen utensils, spigots, tinned copper, with solder, etc., 
which could give but dubious results. If we add to that the 
want of precise data as to the proportions, the alteration by 
fusion of the alloys of copper and tin, etc., we must not won- 
der at the differences shown by the analyses of various bells. 
These variations were ascertained, especially during the 
crisis of the French revolution, when the church bells were 
taken for the manufacture of cannon and coins. Besides cop- 
per and tin, the presence of zinc and iron was often detected, 
and also, but not often, that of silver and gold. The pres. 
ence of the latter was less frequent than is generally sup- 
posed. If some credulous minds at certain epochs have 
brought precious objects of gold and silver to be added to 
the bell metal, in order to gain indulgences or to make a 
pious offering, we must believe that the founders were smart 
enough to pass the valuable offerings through a less ardent 
fire than that of their furnaces; as, witness the celebrated 
bell of the belfry of Rouen, known under the name of the 
“silver bell,” and which was believed by tradition to contatn 
an enormous amount of silver. Its analyses, however, made 
by the learned chemists of the Paris mint, gave: Copper, 71; 
tin, 26; zinc, 1°8; and iron, 1'2; total 1000; and not a trace 
of silver! As we have already said, it is difficult to preserve 
the ultimate proportions of bell metal; this is also true of 
alloys. It is therefore necessary to increase the proportion 
of tin if we desire that the alloy should have the composition 
demanded. But whatever be the excess of tin added, we can 
never arrive at a perfectly exact composition on account of 
the oxidation during the fusion, variable with the fire and 
shape of the furnace, and of the phenomenon of separation 
which takes place in the mold, if the metal has not been well 
stirred and properly cast. 

From experiments on samples of bell metal made at differ- 
ent times, we have ascertained variations in the alloy from 
18 to 35 parts of tin for 100 of copper, In order to counter- 
balance the logs of tin in the alloy, we believe that without 
increasing the proportion of tin, a bell metal might be com- 
posed of copper, 79; tin, 23 ; zinc, 6: total 108 parts. If we 
suppose that the fire is properly managed, and that no unfore- 
seen accidents take place during the melting and the cast- 
ing, the cast bells ought to have a ultimate composition of 
copper, 78; tin, 20; zinc, 2; total, 100 parts, which corres- 
ponds to a hard, tough, and slightly ma!leable metal, the so- 
norousness of which has not been sensibly changed by the 
presence of zinc. The quality of bells,in regard to sound, 
resistance, etc., also depends upon the shape and perticular 
ee of molding and casting, outside the question of the 
alloy. 

Zinc, and even lead, are employed in England for the 
casting of beils; but if the Jatter metal is tolerated at all, the 
the proportion must be exceedingly small, just enough to 
perfect the homogeneousness of the alloy. 

Several analyses of modern English bells give, on an aver- 
age, copper, 80; tin, 11; zinc, 6; and lead, 3; total 100. In 
old bells of the same country, an exaggeration of tin thas 
been found, as much as 40 per cent of the alloy. These bells 
were exceedingly thick, and their shape was widely different 
from the forms recognized by our present founders. 

In France also, the proportion of the white metals, such 
as tin and zinc, is exaggerated, especially in the alloys for 
hand bells, clock bells, etc. For such objects, the common 
alloy employed is a sort of potin (yellow pewter) made of 
copper, 55 to 60; tin, 30 to 40; zinc, 10 to 15; while the 
metal for gongs and cymbals is composed, on an average of 
Copper, 75; and tin, 25; total 100. This metal is whiter, 
more sonorous, more brittle than bell metal, and is not so 






Scientific Awerican, 


have shown 78 parts of copper to 22 of tin, anda specific 
gravity — 8815. 

The composition for cymbals, admitted in the shops of the 
school of Chilens, after the experiments by Mr. Darcet, was 
copper, 80°5; and tin, 185; total 100°0. These alloys are 
brittle and cangot acquire the desired resistance and sonor- 
ousness, unless they are dipped into cold water after being 
heated up to a certain point, The alloys of copper and tin 
possess the property which we have already mentioned of 
becoming very malleable after having been brought up to a 
red heat and immersed in cold water. This property is made 
use of in the manufacture of gongs and cymbals. 

These instruments, cast in a slightly loose and green sand, 
in order to avoid any fracture by shrinkage, are then brought 
up to a red heat, and dipped into water with certain precau 
tions. After this operation they may be forged and ham- 
mered. The proper pitch is imparted to them, either by the 
tempering process, or by a more or less protracted hammer- 
ing at certain places, or by annealing them after they have 
been hardened by the hammer.—/ronmonger. 





EP - 
Our Need for Artesian Wells. 

Midway between the Mississippi and the Pacific lies ap 
elevated plateau of land, over three thousand feet above the 
level of the sea, uninhabited and uninhabitable—the Ameri- 
can Sahara,—six times larger in area than the six New 
England States. The soil is rich in every element that com- 
bines to produce vegetation; the atmosphere is pure and 
healthy ; nothing is needed but water. For twelve handred 
miles the traveller follows the westward course of the sun 
without the sight of grass or tree, except where some stream 
gives life and greenness to its narrow margin : he sees nothing 
in all his course but the dry, gray, sage brash, contemptuous- 
ly known to miners as grease wood. This great plain is 
above dew point; rain is a comparative stranger; and the 
streams that start through the mountains, after a short fight 
for life, sink away into the sands of the desert. To tap 
these springs, uselessly sparkling in their underground 
darkness, it is only necessary to bore a hole not far from five 
hundred feet deep, and at an average expense of about five 
thousand dollars; and in return for this trifling outlay, the 
surrounding territory will be converted into the home of 
man. 
When water can be obtained, no part of our country is 
more productive. Polygamous Utah presents a city whose 
streets gladden the eye with foliage and the ear with the 
ripple of water; and the population about the city raise 
enough for its consumption and for large sales to traveler 
and to outsider. The ycung colony of Greeley grows apace 
on the strength of its water, brought from afar. Whenever 
this can be secured, agriculture follows, To obtain this ele- 
ment, one man proposes to dam up the Colorado, and scatter 
its waters over the plain; others offer to catch the snow cold 
streams as they leave the base of the mountains, and distri- 
bute them among the neighboring farms. But these sources 
of supply would be literally but drops in the desert, com- 
pared with the great extent of waterless territory, and would 
be entirely local in the amount they would furnish. There 
is but one certain source of supply for irrigation or consump- 
tion, and that is by artesian wells. 
The oldest artesian well in Europe is at Lillers, in the Pas 
de Calais, and from its mouth water has flowed uninterrupt- 
edly for seven hundred and forty-six years. 
Most valuable of artesian wells—valuable not so much for 
its large*amount of water as for its contribution to science—is 
that of Grenelle, in Paris. It was sunk eighteen hundred 
and two feet below the surface of Paris, or sixteen hundred 
and ninety-eight feet below the level of the sea, before it 
reached water. Such is the force of hydrostatic pressure, 
that the water is not only impelled eighteen hundred feet 
to the surface of the earth, but gushes upward one hundred 
and twenty-two feet farther, supplying more than half a mil- 
lien of a day of pure, soft water for municipal use, 
It has iv y repaid its cost in its benefit to Paris; it has also 

itted the world and Science by proving the gorrectness 
of geological theories. The student foretells to us the inner 
structure of the earth before the first blow of the pick is 
struck, and makes known a certainty of water where the 
surface signs are sterility and barrenness. 

artesian well in this country, and one of the 

deepest in the world, sunk by the Messrs. Belcher for their 
sugar works near St. Louis, brings to light nearly five thou- 
sand gallons an hour} but its warm temperature of 73° Fah. 
renheit and its galine quajities render it unfit for most pur- 


poses. 





Japanesq Carved Work, 
It is a somewhat remarkable fact that, in all the varieties of 
ornamentation applied to,such materials as‘porcelain, textile 
fabrics, paper, and in pictorial illustrations generally, the 
Japanese never resort to shadows for the purpose of giving 
the effect of relief. It is a remarkable fact because, as a 
race, their artists are passionately fond of relief in every- 
thing, and adopt it everywhere i: can be properly used. They 
acknowledge the great law in decorative art that flat surfaces 
should not appear to be relieved, but be treated as flat 
surfaces; and they adopt relief only where it can be properly 
used. When relief is wanted, the Japanese artist has count- 
less expedients for securing it; in porcelain, he molds it 
from the clay, or applies it by lac; in metal work he casts it, 
sculps it, or beats it up; in ivory and wood, he carves it; in 
lacquer work, he brings it up by coat after coat of varnish ; 
and in embroidery, he plies thread over thread with patient 
care until the relief is gained. Of all the carved work of 
the Japanese, the most wonderful and interesting are their 





easily filed, Chinese gongs, analyzed by Mr. Darcet in 1832, 


ivories, called netsckes. These consist of groups of figures 


of nearly every natural object in Japan, most truthfully 
rendered. It is quite impossible to give any idea in words of 
the quaint humor, the broad caricature, the intense power of 
expression, and the general artistic excellence which stamps 
every netscke in whith the human form appears with an in- 
dividuality distinct from all kinds of a kindred natare pro- 
duced in other lands. A firstrate Japanese netezke has posi- 


tively no rival. The carving of these ivories is carried to 
the highest degree of perfection, and its effect is frequently 
enhanced by the partial application of color and gilding. 
The Japanese are likewise skillful in wood carving, and they 
frequently substitute it for ivory in their small works. 


a 
Ocean Waves, 

Wilkes, in 1839, made a careful measurement of waves on 
one occasion when the sea appeared regular and the waves 
of a great height. This was his method: The schooner 
Seaguil was sailing in the wake of the brig Porpoise, and 
distant from her by about two waves. Their relative posi- 
tions did not seem to vary, and they were sailing eight knots 
an hour, Casting the log from the Porpoise, Wilkes observed 
that the clip, when on the top of the nearest wave, was 380ft, 
distant, or one sixteenth of a mile, and the Seagull on the 
top of the next wave, twice as far, or one eighth of a mile, 








The time taken by a wave to come from the Seagull to the 
Porpoise was, on an average, thirteen seconds, This gives 
26} miles per hour for their apparent progressive motion. 
For observing the hight, Wilkes chose a moment when the 
Seagull was in a hollow, and the two crests were in a hori- 
zontal line with his eye, this line cutting the Seagull’s mast 
at a certain hight. His observation gave 32ft. as the wave 
hight. Various observations have been made of wave hight. 
The captain and officers of the Jnconstant on one occasion 
saw waves that, as they showed, must have been more than 
77ft., and waves have been known to reach the top of Eddy- 
stone lighthouse, 106ft. In estimating the motion of waves, 
it is to be remembered that the atmosphere exercises the 
pressure of an elastic force of about 2,000Ib. on each foot of 
the wave surface, an: this must be added to the weight of 
water forming the wave. From a series of experiments 
made by Mr. Walker, at Plymouth, the following inferences 
are made :—1, The speed of waves is retarded in proportion 
as the water becomes shallow, and depth facilitates wave 
action. 2. The speed of waves does not deperd on their 
hight. 8. The experiments made on a large scale seemed to 
confirm the result obtained by Mr. Scott Russell in another 
way——na.mely,that when the depth of the water becomes equal 
to the hight of the wave, the latter breaks and becomes a 
wave of tranglation. 

Among the waves observed were some moving 46ft. per 
second; these were wide apart and of short hight. Their 
destructive effect on masonry was, very great, 
while certain other waves, which were bh and in Gloger 
succession, and moved 41 6ft. per were much jess 
destructive. The effect being as the square of the velocity, 
we may calculate what should be the bight of waves which, 
moving at the rate of 41°8ft. per second, would have an equal 
effect with waves 27ft. in hight, and moving 46ft. per second 
(27ét. having been the hight of those observed to move 
4i-Bft. per second). Thus 418? X 27 — 46% X z, whence o 

The hight of wayes in the Mediterrancan has been esti- 
mated by W. Smith as in general from 14ft. to 18ft. 


os 





Fotes About Rats, 

A gentleman, who has passed many years of his life at St. 
Helena, told me lately several stories about rats, so curious 
that I thought them worthy of record. He said that at one 
time the common brown rat was extremely common all over 
the island, in fact, a perfect pest; and to avoid its attacks his 
father had constructed a large store, rat proof: namely, a rat 
once in could not get out again. A number, however, came 
in with produce and goods from the ships, and bred there. 
Around this store were venetian blinds to the windows, and 
one day one of his men, when it was raining, watched a rat 
sitting on the venetian and putting out his tail to collect on 
it the drippings of water at the edge: he then withdrew it 
and Jicked it. The servant told his master, who immediately 
understood that she rats could get no water inside the store, 
and therefore directed that a butter firkin should be cut down 
to four or five inches, and in the top a Jarge circular wire rat 
cage trap should befixed. Severalsmall planks were placed 
for the rate to get up-to the entrance to the cage, which ex. 
actly fitted the firkin. No food would have induced the rats 
to enter the trap, bat water did, and many were thus cap- 
tured. There is one peculiarity with these rats, namely, 
their very often building or making their nests in the trees. 
I have in India.several times found rate’ ness in trees; but 
they have always been stolen nests, such as dagerted abodes 
of the squirrel or sparrow; but here my friend, who is no 
naturalist, tells me that they eonstract them principally of 
fir spines, on the ends of the boughs some twelve or fifteen 
feet from the ground, in the common fir trees. The spots 
selected are just where the overlapping bough nearly meets 
the lower one, He said that all know the rats’ nests, and 
that he had seen them fired at, when many rats were killed 
and fell out to the ground. He could tell me no more, and I 
think that, if original nests, as he held them to be, some 
grass must be woven in their construction, as fir spines have 
but little power of cohesion. The situation of these nests 
was worthy of notice, although there is scarcely a situation 
where a rat’s nest has not been found.—Science Gossip. 
oo or 





Tne conversion of water into vapor develops electricity 
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This experiment was performed: A small lump of ice was 
placed in a clean test tube in an oil bath, and just ‘covered 
with oil (Fig. 8), the whole being surmounted by a glass jar 
to avoid scattering the oil. When the water boiled, it did so 
with a sharp explosion, violently discharging the oil above it 
into the jar. A second tube, containing common water cov- 
ered with oil, boiled tranquilly. 

We will now send a beam of heat through a plate of ice, 
and take down the crystalline structure of the ice. It will 
pull the crystals to pieces by accurately reversing the order 
of its architecture; silently and symmetrically the crystal- 
lizing force built the atoms up, and silently and symmetri- 
cally the electric beam will take them down, producing the 
beautiful flowers with six petals, with which many of you 
are familiar (Fig. 9). 






















































HEAT AND LIGHT, 
[Report of a recent lecture by Professor John Tyndall, before the Royal 
Institution. } 


Liquids expand in general more than solids. I may here 
remark that the ordinary definition of the solid, liquid, and 
gaseous states, given in many text books, is hardly correct. 
Cohes‘on is thought to be predominant in the first state of 
matter, absent in the second, and negative —that is to say, 
that absolute repulsion exists among the molecules—in the 
third. But liquids may be strongly cohesive; and, indeed, 
the researches of many physicists have shown that there is 
not an absence of cohesion among, but sliding powers pos 
sessed by, the molecules of matter in the liq uid state. Ifair 
is expelled from water, it is atill liquid, but the cohesion of 
its molecules becomes very great. 

To M. Donny, of Ghent, we are indebted for the discovery 
of an interesting property of water, iJlustrative of the cohe- 
sive force it possesses. On heating water, air bubbles crowd 
to its side long before it boils, rising through the liquid with- 
out condensation. The air thus liberated has been held in 
solution by the water, and one of the remarkable effects it 
produces is that it promotes ebullition. It acts.as a kind of 
elastic spring, pushing the atoms of water apart, and thus 
helping thei to take the gaseous form. 

The tabe { hold in my hand, which, after the inventor, is 
called Donny’s tube (Fig. 7), contains water which has been 
freed from air by boiling. My friend, Mr. Justice Grove, 
would say it is impossible entirely to free water from air by 
boiling, but this water has been very nearly freed. Having 
lost the cushion which separated them, the cohesion of the 
atoms of water is vastly augmented, One effect, as you hear, 
is that the water, ranning from end to end of the tube, strikes 
against it with as rade a shock as if it was a solid body. You 
hear the sharp metallic ring it sends forth when I turn it up- 
side down. I bring the water into one arm of the V by 
tilting the tube; you see it flows freely from one arm into 
the other. I now tap the end of the arm containing the 
water on the table. At first there is a slight jingling noise ; 
as long as you hear that sound, the water is not in true con- 
tact with the tube; I continue tapping, the jingling soon 
ceases, and the sound is now perfectly hard—like that of one 
solid against another; the interstitial air, which it is impos- 
sible wholly to exclude from the tube, ‘has been removed, 

and if I now raise the tube. the water remains in (A B) the 
arm, the particles of water clinging so tenaciously to the 


When these flowers are examined by reflected light, in the 
center of each flower appears a spot which shines with a sil- 
very luster; these spots are not air bubbles, but a vacuum, 
the water occupying less space than the ice previously did. 
Imagine the flower forming and gradually increasing in size. 
The cohesion of the liquid is so great that it will pull the 
walls of its chamber together, or even expand its own volume 
sooner than give way. But as its size augments, the space 
which it tries to occupy becomes too large for it, until finally 
the liquid snaps with an audible clink, and a vacuum is 
formed. When I first heard this noise, I suspected my ima- 
gination to be in fault, but I soon found it to bea reality, 
and that when water is thus split, one can hear the rend. 

Let us now return to our expansions. Most liquids expand 
by heat and contract by cold. Alcohol is a good example; 
its expansion continues till it reaches the boiling point, and 
it contracts again at one even rate to the lowest temperature. 
It has never been solidified. 

A far more interesting case of expansion is that of water, 
inasmuch as it exhibits a wonderful exception to the usual 
law of contraction by cold, If heat be abstracted from water, 
it goes on contracting till it reaches a temperature of 39° 
Fah., or thereabouts, at which point contraction ceases. This 
is the so-called point of maximum density of water; and 
from this point downwards, ti)] the freezing point is reached, 
the liquid instead of contracting expands, and when it is con- 
verted into ice the expansion is considerable. 

The flask filled with water, A, is tightly corked (Fig. 10); 
through the cork a tube, ¢, passes watertight, and the liquid 
rises within it. A strong beam from the electric lamp, E, 
passes across the tube, and by means of the lens, I, an en- 
larged image of the liquid column appears on the screen, ¢ i. 
Ofcourse the image is an inverted one, and when the liquid 
expands, the top of the column will descend the screen. 
Heating the flask by a spirit lamp, at the first instant the 
head of the column ascends as if the liquid contracted. This 
is due to the momentary expansion of the flask to which the 
heat is first communicated. Now it stops and commences de- 
sending the screen, and does so until the liquid reaches the 
top of the tube, a single drop running over. 

I now cool the flask by plunging it into the freezing mix- 
ture of pounded ice and salt. You see the column gradually 
sinking, now a point is reached at which the contraction be- 
comes very slow, and at last it stops altogether; and now ex- 
pansion begins; putting in a little more of the freezing mix. 
ture, it rapidly increases—for the colder the mixture, the 
quicker the expansion—and you see it goes on till the water 
is actually thrust out at the top of the tube by the cold, ex- 
actly as it had been by the heat, 

The force of this expansion is very great. Mr. Cottrell 
will place a bombshell and an iron bottle ina freezing mix- 
ture, covering them both. Before we follow the result to its 
consequences, we will show the manner in which heat diffuses 
itself through liquids. 

I have here a glass cell (Fig. 11) into which I plunge this 
platinum spiral, a, which I can heat by means of a small 
battery, throwing upon it a beam from the electric lamp; I 


can, by a lens, obtain its image upon this screen, and now 
ice with oil—melted it—the oil floated on the surface of the 
water, and he found that the water could be heated 60° Fah. | making contact, the wire is heated, and heats the 

” , water sur- 
above the ordinary boiling point, and that when it did boil, it | rounding it, which, as you see, rises to the surface. Taking 
boiled with a sudden explosion, another cell (Fig. 11) and allowing a fragment of ice to float 





sides of the tube that it refuses to 
behave like a liquid body ; it declines 
to obey the law of gravitation. 

But Donny pushed his researches 
farther, and found that the boiling 
point of water was very greatly ele- 
vated when the water was free from 
interstitial air; indeed, that it could 
be subjected to a temperature 50° 
Fah. above its ordinary boiling point before ebullition took 
place, and that then, instead of boiling in the ordinary way, 
molecule by molecule, as it were, that the whole or nearly 
all the water is converted into vapor at the same time with 
a sudden crack like an explosion. 

Faraday took great interest in this experiment, but in his 
mind it was like the ignition of a match, which instantly pro- 
duces more light. His mind may be said to have possessed 
the potential power of a muscle, while a new fact acted like 
the nerve of that muscle; possessing no force in itself, it 








nevertheless acts as a trigger, unlocking a new force, In such 
a way did this fect act in the potential power of his mind. 
He had known and wondered at the extraordinary power 
possessed by bodies, in crystallizing, of excluding air; and 
that water in freezing, that is,in taking a crystalline form, 
excludes everything extraneous to itself. Could he then get 
pure ice melted without contact with air, he would have 
water still more perfect than Donny’s boiled water, and it 








upon the water, the difference of refraction between the cold 


and the warmer water enables you to see the descending cur. 
rent. In the one case the water streams upwards, in the oth. 
er it streams fast downwards. Thus, in a general way, it is 
illustrated that the lighter water rises and the heavier water 
sinks. 

In order fully to appreciate value, of the infraction of 
the general law of contraction BY tooling, we may examine 
the case of a lake exposed to osphere below the freez- 
ing point. The surface is ch » the water contracts, be- 
comes heavier and descends, its place being filled by the 
lighter water from below. This, in its turn, is chilled like. 
wise and sinks. Thus a circulation is established, the cold 
dense water descending, and the lighter warmer water ascend. 
ing to the top. Supposing this continued, the whole of the 
water of the Jake would ultimately become one solid block. 
But just as matters become critical at the temperature of 39° 
Fah., the water expands by cooling, and swims like a scum 
on the top of the warmer water beneath. Solidification en- 
sues, and the ice, being much lighter than the liquid, forms 
a protecting roof over the living things below. 

When this fact was first made known, I believe by De Lue, 
afterwards by Blagden and Hope, it produced a strong im. 
pression. Rumford says: “ Though it is one of the most gen- 
eral laws of Nature with which we are acquainted that all 
bodies, solids as well as fluids, are condensed by cold, yet, in 
regard to water, there appears to be a very remarkable ex- 
ception to this law. All bodies are condensed by cold 
without limitation, water only excepted. . This ex 
ception to one of the most general laws of N: ature, a striking 
proof of contrivance in the arrangement of the Universe, a 
proof which comes home to the feelings of every ingenuous 
and grateful mind . for though the extensiveness and 
immutability of the general laws of Nature impress our 
minds with awe and reverence for the Creator of the Uni- 
verse, yet exceptions to those laws, or particular modifica. 
tions of them, from which we are able to trace effects evi- 
dently salutary or advantageous to ourselves and our fellow 
creatures, afford still more striking proofs of contrivance, 
and oaght certainly to awakenin us the most lively senti- 
ments of admiration, love,and gratitude ;” and further on, he 
adds: “I feel the danger to which a mortal exposes himself 
who has the temerity to undertake to explain the designs of 
Infinite Wisdom. The enterprise is adventurous, but it can- 
not surely be improper.” I think it is adventurous to attempt 
to get at the designs of Infinite Wisdom. The case of water 
is not exceptional. The metal bismuth expands at the time 
of crystallization by cooling from the molten stand. A bowl 
of molten bismuth becomes covered with a crust, which is 
broken through in little craters, as the cooling progresses. 

How are we to figure this act of expansion? It is mani- 
festly preparatory to the act of crystallization. The idea of 
polar force, which we are accustomed to from the study of 
magnetic phenomena, has been applied to crystals. They 
build themselves into definite shapes, hence they must ar- 
range themselves in a definite manner, and the forces which 
produce this definite arrangement are now called polar forces. 

Now to revert to water. Each molecule of water contains 
three atoms (Fig. 12); thus the sphericity is deetroyed, and 
we have pyramidal little masses for the molecules. Let us 
next take a section of a pyramid, a triangle. Suppose trian- 
gular molecules to approach each other by a mutual attrac. 
tion of the general mass; the forces issuing from the poles 
would be fora time insensible. At last they come within 
each other’s play, and produce immediately a re-arrangement 
of the molecules with respect to their axes, 

This model will in a rough 
way demonstrate the point 
(Fig. 13). The bases of the 
triangles are facing each 
other, as they are drawn to. 
gether, the center of gravi- 
ty of each being one third 
of the length of the line 
bisecting the base, drawn 
to the opposite angle; when 
they are brought thus close, 
we may imagine that the 
polar force is brought into 
play as against the gravita- 
ting force, and that the ver- 
tices are drawn face to face 
(Fig. 14). The center of grav- 
ity is two thirds from each 
vertex, and as you see by 
their encroachment on the 
outer circle, expansion is 
the result. The triangler 
now take up more room than 
they did before. 

[The burst bomb and iron 
bottle were now shown, and 
reference made to the influ- 
etice of pressure upon the 
freezing point.] To solidify, water must expand. But if the 
vessel be rigid it cannot do so, hence, in a rigid vessel, it 
would remain longer liquid. For every additional atmosphere 
of pressure, the freezing point is lowered 1-75th of a degree 
Fah., and it is raised 1-75th of a degree when atmospheric 
pressure is removed.— Mechanics’ Magazine. 

ipo ae 

A STATUE of Shakespeare has just been erected in Central 
Park, New York. The sculptor was J.Q. A. Ward. As a work 
of art, it is considered a great success. Some say that it is 
the best Shakespearean sculpture ever made. Crowds of peo 
ple flock to see it. 
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Improved Farm Gate. 


Mr. E. B. Decker, of Carrolton, Greene county, Ill., has 


ene 





ceases to be equal beyond the age of forty-five or fifty.” On 


made an improvement in gates, which we here illustrate. | copious drops transpire, not merely from his brow, but from 
The invention appears & good one, and is likely to obviate a / all his almost naked body, while engaged in whdt Mr. W. 


great many defects in other farm gates. 

Fig. 1 is a view of the closed gate, It 
is constructed of upright slats and hori- 
zontal rails which, instead of being 
firmly connected, are riveted together 
so as to be able to move freely round 
the rivets. The position of the gate 
is maintained by the brace, A, which 
diagonally crosses it, This brace is 
composed of two pieces, which are 
riveted together as shown in the en- 

ving, the rear end being pivoted to 

the hinge slat, B, and the forward end 
being supported, by its rivet, in a notch 
in the front slat,C, and, at the same 
time, bracing the front slat, so that it 
eannot fall lower and bring the gate 
out of position. It is obvious that, if 
the front slat were raised, it would 
allow the brace to fall into the next 
notch, and so on until the gate reached 
the position shown in Fig. 2, in which 
the brace would firmly hold it. The 
brace will thus admit of the gate be- 
ing raised without being opened, to 
allow of sheep, cattle, etc., passing un- 
der it and to clear the winter snow; 
while sagging is prevented in any po- 
sition. 

Patent is now pending through the 
Scientific American Patent Agency. 

Further information may be had 
by addressing the inventor as above. 





IMPROVED PUDDLING TOOL, 


The process of hand puddling, in the ordinary reverberato- 
ry furnace used forthe purpose, can be divided into four 
stages: 

(1) Melting. The pigiron, together with a proportion of 
hammer slag, is charged on the bed, previously lined with 
either puddling mine, bulldog, or both, and plastered over 
with wet hematite ore. As the cast iron gets softened by ithe 
heat, it is broken into smaller pieces and stirred up with the 
cinder. This isdone by the hand rabble, which has to be 
continuously moved over the whole surface of the bed. This 
stage lasts about thirty-five or forty minutes. 

(2) In the.seecond or boiling stage, the iron has to be vio- 
lently rabbled in order to bring it into a state of ebullition or 
boiling. In this operation, the puddler has to exert himself 
very considerably, working the rabble to and fro, and from 
side to side, over the bed. 

(8) “ Coming to nature.” The iron now begins to thicken 
and to get tougher and tougher; the “boil” stops, and it 
“comes to nature” or begins to assume the consistency of 
heated wrought iron. The puddler works it in this pasty 
consistency from side to side of the furnace, separating it 
into different pieces. 

(4) Balling. The wrought iron is now collected into balls, 
varying in weight and size, ready to be taken out of the fur- 
nace to be hammered or squeezed into blooms. This stage 
takes about ten minutes. 

In the ordinary mode of puddling, should the pig iron get 


Fig.l. 


Bridges Adams has termed “ the absurdity of setting a num- 
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DECKER’S FARM GATE. 


ber of human beings to stir up a metallic pudding in order 
to throw off the scum,” 

To Mr. Edward Hutchinson, of Messrs. Pease, Hutchinson 
& Co., Skerne Ironworks, Darlington, England, belongs the 
merit of having first invented and experimented with the 
revolving rabble. His trials were very successfully carried 
out as long ago as 1865, being, however, relinquished during 
the same year, and without having been published in any 
way. M. Dormoy quite independently took up the same idea, 
and has been perseveringly w»rking it out since 1866. 

Any puddling machinery must be essentially simple and 
non-liable to get out of order by the roughest and most care- 
less usage, This simplicity, require’ by the men, is also re. 
























entirely melted on the bed, it is a disastrous circumstance for 
the puddler. The bath 
of metal, with its even 
surface hidden under the 
lighter cinder, offers very 
slight surfaces of contact 








to oxidation. To meet 
this, he is forced to very 
violently exert himself in 
stirring up the metal; 
and he is obliged to shov- 
el in quantities of ham- 
mer slag, cinder, or other 
sources of oxygen, which 
cool down the metal and 
lower the quality of the 
product. 

There can be no doubt 
that an unaided man’s 
strength is insufficient for 
this labor. Dr. Percy, 
whose opinion as a metal- 
lurgist, chemist, and med- 
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rotating hair brash. The belt must evidently adapt itself 


the puddler more than Adam’s curse seems to have fallen—| with ease to the great variety of positions which have to be 


taken by the tool in every part of the furnace, to the neces. 
sity for removal when too hot, and to the progressive changes 
in the metal. 

Mechanism could easily be applied 
to the rotating rabble in order to work 
it reguiarly to and fro; but this addi- 
tional complication has not been found 
necessary. Its great speed, from 300 
to 800 revolutions per minute for 
white pig, and from 800 to 1,000 for 
gray metal—is found to give it all the 
mechanical energy required. The end 
; of one form of rabble, about 4} inches 
NN eS in diameter, when revolving with 500 

; revolutions, necessarily has a speed at 
its circumference of nearly 600 feet 
per minute. On the other hand, the 


up. The centrifugal impulses are not 
sufficient to overcome the cohesion of 
the hot metal. The power required 
has been indicated by Herr Bieder- 
mann, now of Floridsdorf, near Vien- 
na,at from one quarter to one half of 
a horse power per furnace per hour; 
Hi but the draft would necessarily in- 
crease towards the end of the heat. 
There is no bearing near the furnace 
necessarily liable to get hot; no gear- 
ing to break on any sudden resistance ; 
and the strap itself acts in its usual 
way as an admirable friction brake. 
al ' It is difficult to imagine how the ap- 
paratus can come to grief in any other 
way besides breaking the strap. For 
such a case, a spare belt is kept hang- 
ing on theshaft; or the puddler could even merely go on in 
the ordinary way. If kept well greased, however, the belt 
lasts from three to four months without renewal], Any dim. 
inution in speed can be obtained by slightly relieving its 
weight off the belt—thus allowing more or less slip. On 
the other hand, any unusual resistance can be overcome by 

the puddler pressing the tool down on the belt. Simply by 
crossing the strap, the rabble can be rotated from left to 
right, or vice verad, alternately, as required. The tools, in 
spite of their extra weight, are easily removed from the fur- 
nace by taking them off the strap, by means of a hook on a 
light chain suspended near the furnace from the roof, and 

laying them on smal] trestles about eighteen inches in hight 
and width. The rabble can thus be changed in thirty sec- 
onds. There is no chance of the tool disturbing the fettling, 

as it merely rests loosely with its weight on the bed, just as 
in hand working. Experience has shown that the revolving 
rabble involves no change either in the plant of the works 
or in the habits of the workmen: it could be adapted in a 
couple of hours to any common furnace: and the author has 

designed an apparatus that could be at once applied. The 

thing is also singularly cheap, as can be seen at the first 

glance; and cheap tackle—it can scarcely be called a ms. 

chine—means also cheap repairs. 

A tool like this would do for the puddler what the slide 
rest has done for the metal turner. While actually increas- 
ing the demand for his labor, the slide rest has raised the 
metal turner from an overworked drudge to a skilled opera- 
tive, able to work at his trade from youth tooldage Even 











if the ironmasters were to use the revolving rabble merely 
to relieve their men, and 
without requiring a great- 
er number of heats from 
them, they would gain :— 
(1) A great improvement 
in the quality of the iron 
produced ; (2) a great di- 
minution in the number 
of ruinous “cobbles” or 
“ wasters ;” (3) the capa- 
bility of working up very 
gray or also inferior kinds 
of pig, without using any 
“fined metal ;” (4) dimi- 
nution of loss in mill 
scale between the rolls, 
Perhaps the most im- 
portant truth which has 
been lately elicited touch- 
ing mechanical puddling 
is its effect in improving 
the quality of the puddled 
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highest importance,states 
that the majori y of puddlers “die between the ages of forty- 
five and fifty years; and, according to the returns of medical 
men to the registrar, pneumonia, or inflammation of the 
lungs, is the most frequent cause of their death. This is 
what might have been anticipated from the fact of their ex- 
posure to great alternations of temperature under the condi- 
tion of physical exhaustion.” They are also liable to catar- 
act, induced by the intensely bright light of the furnace; 
and the forearms and faces of some puddlers are also often 
scorched to a bright red tinge ina curious way. As Dr. Per- 
cy observes, “it is not surprising that puddlers should man- 
ifest a growing disinclination to bring up their children to 





his occupation, to which, as a general rule, their strength 
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quired by the furnace; the high temperature of which, with 
the attendant rapid current of air passing through, must not 
be interfered with. 

A glance at the accompanying illustration will render the 
whole apparatus intelligible. A common belt, driven from 
shafting six feet above the furnace, rotates the sheave, loose- 
ly jointed at one end to the puddling rabble, and at the other 
turning on a pin held in the hand of a puddler. To prevent 
any jarring action to his hand,the pin he holds may be 
wound round with spun yarn or gasket, embraced by a leath- 
ern or india rubber tube. The strap thus rotates the rabble, 
supports part of its weight like a suspension link, and acts 
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as @ universal joint, much as in the familiar instance of the 


bar, Mr. Danks has 
worked up almost every 
kind of American and 


FURNACES. 
British pig metal with excellent results as to quality. Mr. 
Adam Spencer has in his revolving furnace produced excel- 
lent iron from Middlesbrough metal containing 2 per cent of 
phosphorus. As already noticed, experience with oscillating 
rabbles points to more or less improvement in the quality. 
Mr. Hutchinson, as we have seen, improved the quality of 


Cleveland iron with his revolving rabble. M. Dormoy has 
puddled with success some old cannon balls the Turks left 
behind them at Temesvar, in Hungary, so white and con- 
taining such a large quantity of arsenic as to be utterly in- 
tractable by the ordinary process; he has also operated at 
Zeltweg, in Styria, upon pig metal alloyed with copper and 
sulphur; upon the sulphurous pig metal of the Loire and 
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iron, even when boiling, is net thrown: 














































that of tle Moselle—the ‘latter containing very large per- 
centages of phosphorus. In every case, perfectly tough iron 
and steel, often rolled into the most difficult special shapes, 
have been produced. It is clear to the eye of the mechanic 
that all these otherwise very differing apparatus are alike 
in one particular, namely, more or lees thoroughly stirring 
up the first broken, then molten, and lastly pasty, metal, to- 
gether with the fettling on the bed. The infinite variety of 
chem‘cal conditions formed by the different kinds of pig and 
fettling, under which t»ese results have been obtained in 
England, the United States, in France, Styria, Hungary, and 
Austria, clearly debar us from searching for any recondite 
chernical cause; and it is evident that, whether this thorough 
stirring be obtained by exhausting manual labor, or by an 
imperfect oscillating rabble, or by a revolving bed or a re- 
volving rabble, the mechanical effect must be the same: 
That is to say, the molten cast iron has to be continuously 
stirved up in order, in the common furnace, to expose it to 
the oxygen entering at the door and contained in the fettling ; 
in Mr. Danks’ and Mr. Spencer’s furnaces to the oxygen in 
the latter only. 

There thus eéem to be three principal reasons why me- 
chan‘cal puddling, or, in other words, good puddling, pro- 
duces such good iron. The operation is (1) completely car- 
ried out; (2) the puddled bar is really homogeneous; (3) the 
multiplicatien of the surfaces of contact intensifies the puri 
fying chemical reactions. 

$$ - a 
Nevada Silver. 

At the recent meeting of the American Institute of Mining 
Engineers in New York, the President, R. W. Raymond, 
read an interesting paper on the silver mines of Nevada, 
from which we take the following: 

The Eureka district stands now third in rank of the silver 
producing camps of Nevada. Daring most of the year, four 
and sometimes five furnaces (combinations ef the Rachette 
and Piltz) have been in blast. Late last vear, and in the 
earlier months of the present year, the Eureka Consolidated 
Mining Company discovered immensely valuable and ex- 
tensive bodies of ore in the Lawton tunnel. Raby Hill is a 
spur of the diamond range. The openings of the Eureka 
Consolidated, as well as those of the Richmond and Tip Top, 
are on the western and the new ones on the eastern slope. 
The strike of the ore body is nearly east and west, and its 
dip about 45 degrees to the northeast. For this reason ore 
was tirst discovered on the western slope of the hill, where 
the vein crops out. 

The Lawton tunnel is now in over 600 feet, and passes 
120 feet to the north of the Keyes shaft, between it and the 
windsail shaft, At its end, it is inore. The Keyes shaft 
is now 175 feet deep and serves as the main hoisting shaft 
for the old works. These are the largest extant in broken 
quartzite. 

The approach to the vein matter is distinguished by a yel- 
low color of the first dense, afterwards broken, limestone; 
next by a stronger in.pregnation of pulverulent bzown and 
yellow iron ore and stripes of the first; finally, the ore body 
proper—brown iron ore, with impreguations and bands of 
carbonate of lead or lead ocher, is reached. 

While on the western slope, besides the yeliow memetele, 
large masses of solid carbonate of lead, with so-called “ black 
carbonate,” which is probably a new mineral, and little 
galena were found. The ores encountered on the eastern 
rlope in iron stained masses, which are poorer in lead, are 
principally highly argentiferous galena and “ black carbon- 
ate” in lamps and nests of often over 100 pounds weight. 
For this reason, there is now much more base bullion pra- 
duced than formerly. Seven tans of ore now produce one 
tun of lead, while formerly it required tea or twelve tans. 
At Richmond, the best and mest profitable smelting works in 
the State are building energetically. Ali signs point to the 
enormous industrial increase during the coming year, espe- 
cially if capitalists should take up the Prospect Hill mines. 

The total product of bullion of the Eureka Consolidated, 
during 1871, was about 3,172 tuns. The average contents in 
gold and silver for the whole yearly product may be esti- 
mated as $259 per tun. Adding $100 per tun for the lead, 
we have a gross value of $1,110,31410. The gross value of 
the total produc’ion of gold, silver, and lead, during 1871, by 
the various wompanies, including the Bateka Consolidation 
in Eureka, was $2,035,588'86; the total qhantity of bullion 
shipped was 5,665 tuns, 1,074 pounds. 

All the base metal mines in the district have the same 
character as those previously described, and vary less in the 
classes of ores occurring in them than in the size of the ore 
bodies. 
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Wispow Sasnes.—The most convenient way, to prevent 
loore window sashes from rattjing whén the wind blows, is 
to make four one sided buttons of wood, and screw them to 
the stopes which are nailed to the face casings of the 
window, making each button of proper length to press the 
side of the sash outwards when the end of the button is 
turned down horizontally. The buttons operate like a cam. 
By haviog them of the correct length to crowd the sash out- 
wards, the sash will notonly be held,so firmly that it cannot 
rattle, but the crack which admitted dust and cold air will 
be closed so tightly that no window strips will be required 
The buttons should be placed about half way from the 
upper to the lower end of each stile of the sashes 
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Tire Adriatic, a new and splendid ocean steamer, recently | — 
made the passage from Queenstown to New York in seven 
days and sixteen hours,—the quickest westerly voyage ever 
goade across tie Atlantic, 





Testing Selegraph saentaiens. 

Insulators usually undergo a most careful visual investi- 
gation at the factory, and all such insulators as are free 
from mechanical defects subsequently have to pass through 
a most delicate system of electrical testing, in order to prove 
that they are electrically sound, and are really insulators. 
In spite of al] the precautions taken, however, bad insula- 
tors do show themselves on land lines. Whether they have 
escaped the searching tests or have become bad after being 
put up, such is the case, and a great loss of the electric cur- 
rent is due to the presence of bad insulators on a line—con- 
tributing to much bad working. 

These defects have made themselves seriously felt on 
some of the Indian lines, where the insulators adopted are 
porcelain, protected with a galvanized iron cover; and in 
order to detect the faulty insulator without the necessity of 
removing it from a pole, the following plan has been ar- 
ranged by Mr. Louis Schwendler, of the Indian Telegraph 
Department, and is presented in Hngineering : 

The principle of the plan is to produce a series of electro- 
magnetic currents, pass them through the defective insula- 





tor,and to measure these currents by the effect they pro- 
duce upon the body of the person engaged in the testing 
operation. The annexed diagram will show the arrangement 
of the wires and the details of the test. 

M is a small magneto electric machine connected from one 
pole by No. 1 wire on to the insulator to be tested, and from 
the other terminal to the upper part of the small key, K, and 
also to the platinum stud fin C. The lower part of the key 
is connected to the insulator bolt and bracket; by pressing 
the metallic key with its platinum stud /”, contact is broken 
b2tween the points at b. 

It is necessary that the wire No. 1 should be well insulat- 
ed, so that no leakage beyond that due to the insulator it- 
self can interfere; the No. 2 wire should also be well insu- 
lated. Before testing the insulator, it should be properly 
cleaned, and a temporary disconnection made between it 
and the line wife; this @li@ald of course be done before the 
connection in the diagfam can be made. 

If the handle of the magneto machine be turned and cur- 
rents produced, it will be seen that, if there is avy leakage 
through the insulator, the currents must pass through 1 and 
2 wires, and by means of the contact at b and K back to the 
machine ; the slightest pressure on /” will at once interrupt 
the circuit, but if the key, /’, be pressed by one finger, and 
the stud, f,in C, by another finger of the same hand, the 
circuit will again be closed through the hand. And if there 
be any leakage, the slight positive and negative currents 
due to that leakage (forming a circuit) will be felt as shocks 
from the n.achine, in a greater or less degree, according as 
the leakage is more or less. The amount of these shocks 
and, of course, the whole management of the test is in the 
hands of the one experimenter, who, while carefully feeling 
for the shocks with one hand, is with the other moderating 
the revolation of the machine to the requirements of the 
case. 

It does not follow that, because no shocks are felt, the in- 
salator is perfect. There is one more test which the experi- 
menter can perform, but which should not be done until the 
finger test has failed. When such is the case, let one finger 
remain on f and touch f with the tongue; if no shock be 
then felt, the insulatos may be passed as perfect, as the 
electro-sensitiveness of the tongue my be considered as very 
great, 

To give a practical test of the value of the finger and 
tongue when applied to such a purpose, Mr. Schwendler 
made some tests on some insulators (whose resistance had 
previously been accurately measured) using the currents 
produced from one of Siemens’ magneto alphabetical instru- 
ments. 





Force of the mazneto- electric currents across the in- 
sulators measured by the human body. 


in Siemens’ 


units, 


No. of insn- 
lator. 


Resistance 





110 Strong shocks felt by the flugers. 


130 

115 - 4 

190 - 

%5) | Slight shocks felt by the fi 
a 4 longer felt by the 


The e tongue no longer feels shocks, but a strong acid 


, but strongly by the 


5,700 
4 Taste of acid distinct, but slignt. 
_ 8000 The tongue no longer feels any thing. 


From. the above experiments, it will be seen that, up to 
1,000 Siemens’ units, shocks may be felt by means of the fin- 
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gers, and beyond that and up to 8,000 the loss of insulation 





can be detected with the aaeecen insbamnens which Mr. 
Schwendler considers the best for discovering faults of want 
of insulation, because it is sufficiently sensitive, never gets 
out of order, and, besides, is the least expensive instrument 
that one can employ. 
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Art Progress, 

Dr. Dressler lately read a paper, before the Society of Arts, 
wherein he said: 

One of the chief hirdranees to the advancement of decora- 
tive art is to be found in the designers themselves, many of 
whom are ignorant and have no art ability ; while others who 
have, often produce works which, though beautiful in form, 
are inconvenient in use and consequently calculated to bring 
art into disrepute. The fitness of the ornamentation of an 
article to the use for which it‘is designed is the end to which 
designers must educate themselves. 

Certain manufacturers may truly be regarded as hindrances 
to art progress. It is curious that there are many men who 
would not rob another of a farthing, and yet who eagerly 
look for every new pattern which more honorable manufac. 
turers than themselves produce, with the view of copying 
them if they be good and are not protected by registration, 
or of producing others as nearly like them as they can if 
they be registered. 

Much has been said respecting the unwillingness of manu- 
facturers to issue designs of an art character, and to pay such 
prices for patterns as will fairly compensate the designer for 
producing a carefully considered work. I have had as much 
to do with manufacturers, I think, as most artists, and Iam 
bound to say that I have found most of them both willing to 
try new things and to pay handsomely for well considered 
designs; but the manufacturer cannot be expected to produce 
many patterns such as will not sell when placed on the man- 
ufactured article. 

That class of the public who are pleased with whatever is 
“loud” and showy immediately hinder the progress of art, 
since some manufacturers will strive for the patronage of 
the most vulgar taste; but this hindrance will disappear 
with the increase of art knowledge. 
ee 

Retrigeration by Means ef Ammonia, 

A Tellier refrigerating machine, just erected in the largest 
brewery in New Orleans, owned by George Merz, sup- 
plies the large storeroom, holding 5,000 barrels of ale and 
lager beer, with dry cold air ata temperature of 40°, the tem- 
perature outside being 85°. The refrigerating agent is 
liquefied ammoniacal gas, and to cool this large room but 
ten cubic feet of the material is required. 

A large refrigerating cylinder, through\which passes a 
number of pipes, is filled with the liquefied ammonia which 
vaporizes, rendering the pipes through which the air passes 
excessively cold. The ammoniacal vapor is subsequently 
compressed again into liquid form and returned to the cylin- 
der to repeat the same operation without any waste of the 
material. 

The Carré apparatus, another form of the ammoniacal ice 
and refrigerating devices, has been in use in New Orleans 
and Texas for several years with much success. 

ERD + ES 
Dyeing Veneers. 

It has been found that veneers soaked for twenty-four 
hours in a solution of caustic soda containing ten per cent 
of soda, and boiled therein for half an hour, may be, after 
washing them with sufficient water to remove the alkali, 
dyed throughout their mass. After being dyed, they must 
be dried between sheets of paper and pressed to keep their 
shape. It is stated that if, after the veneers have been 
treated in this way, they are left for twenty-four hours in a 
hot decoction of logwoed (one part of logwood in three of 
water), then superficially dried and placed in a hot solu- 
tion of copperas (one part of copperas to thirty of water 
they will in twenty-four hours be dyed a beautiful black. 

A solution of one part of picric acid in sixty of water, with 
ammonia added until] perceptible to the nose, dyes the ve- 
neers a yellow which is not affected by subsequent varnish- 
ing; and coralline dissolved in hot water, to which a little 
caustic soda and one fifth of its volume of soluble glass has 
been added, produces shades of rose color differing with 
the amount of coralline used. 

° a SB Co 
The English Patent Laws. 

The Select Parliamentary Committee on the Patent Laws 
have agreed to certain resolutions which they will recom- 
mend as the basis of legielation on the subject. They state 
that the privilege conferred by letters patent promotes the 
progress of manufactures by causing many important inven- 
tions to be introduced and developed more rapidly than 
would otherwise be the case; and it does not appear to them 
that the granting of pecuniary rewards could be substituted 
with advantage to the public interest for the temporary priv- 
ilege conferred by letters patent. At the same time, the ex- 
isting laws are defective and require improvement; and the 
Committee think that protection for a limited period, avd 
dating back to the time at which it was applied for, should 
only be granted for an invention on its nature and particular 
points of novelty being clearly described in a provisional 
specification, and upon the report of a competent authority 
that such an invention, so far as can be ascertained by such 
authority, is new, and is a manufacture within the meaning 
ofthe law. They further consider that all letters patent 
should be subject to the condition that the manufacture 
should be carried on within the United Kingdom, and that 
it shall be carried into effective operation, within a reasona- 
ble time from the granting of the patent, by the patentee or 
his licenceer.—Pall Mall Gazette, 
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On the Heating of Steel. 

We believe that overheating has condemned splendid steel 
more frequently than anything else. “ Make it well hot that 
it will work easier” is a common saying, and sounds well in 
the shop; but when heating steel, don’t follow the advice, 
for although it may seem to work easier when overheated, 
the error committed thereby will soon become apparent. All 
cast steel (excepting the comparatively new article, “ chrome 
cast steel,” which has properties entirely its own) requires 
the most careful heating. The fire must be regulated by the 
size of the work; and in heating the steel, beat the coals 
around the outside of the fire as soon as the flames begin to 
preak out in order to prevent the heat from escaping, To save 
fuel, damp the coal and throw water on the fire if it extends 
beyond its proper limits. 

To ascertain the heat of the steel, draw it out of the 
fire, and that often; for it requires to be well watched 
to heat it properly, and if not hot enough, thrust it in quick- 
ly again; but be careful not to use a higher degree of heat 
than is absolutely necessary to effect the desired purpose, 
and to use as few heats as possible. Steel is, essentially iron 
with a larger ingredient of carbon; therefore, too frequent 
heating or overheating burns out the carbon, and thus spoils 
its valuable character. Many smiths have the idea that so 
long as the steei does not fly to pieces when they strike it 
with the hammer, it is not too hot; but th‘s is an erroneous 
idea, and easily proved when it comes to be hardened, and 
when it is brought into use. We therefore say again, that ne 
forger can be toocareful in the heating process, and when ho 
takes the heats, The practical eye will soon learn when it is 
heated properly for forging. But few forgers will admit 
that they spoiled the work by overheating, and yet this is 
unfortunately most frequently the case. 

On THE WELDING OF Cast STEEL.—For welding cast steel, 
a finx is required in order to prevent oxidation of the sur- 
faces to be joined. For this purpose, use a composition con- 
sisting of sixteen parts of borax and one of sal ammoniac, 
which has been boiled together over a slow fire for an hour, 
and when cold, ground intoa powder. The steel is first heated 
a little, then dipped in the flux, and the heating continued 
until the metal has attained the proper heat. The fiux is 
then fused over the surfaces, and has dissolved any oxide of 
iron which may have formed. The two surfaces to be joined 
are laid together and struck continuously, working toward 
the edges in order to expel the flux and insure a perfect 
union of the metal, Shear steel is joined to wrought iron 
without difficulty ; but when cast steel is to be welded to 
wrought iron, the greatest care is required, oy else no 
sound welding will be effected. By using the above men- 
tioned flux, it can be done; but in all cases where steel is to 
be joined to iron, the steel—no matter what kind—should 
never be heated toso high a degree of temperature as the 
iron.— The Hub. 

A 
Secondary Batteries. 

It is well known how the Leyden jar discharges, in one 
strong spark, the sum of electricity it received from the 
elcetric machine. M. Planté connects a somewhat analagous 
apparatus with the voltaic pile. Two plates of lead (20in. 
long by 8in. wide) are rolled up in spiral, being separated 
from each other by a few strips of india rubber. This 
spiral is placed in a jar containing acidulated water, and hav- 
ing a gutta percha cover, on which are fitted binding screws 
connected with the plates. Twenty such elements are 
placed in two rows of ten each, and charged from the 
primary battery, which consists of two Bansen couples. By 
means of a commutator of peculiar construction, these 
secondary elements may be connected either for quantity or 
for intensity. When the elements are joined in series, an 
electromotive force equal to thirty Bunsens is obtained, giv- 
ing a current by means of which platinum wire may be 
fused. 

In the secondary couples, the chemical action generating 
the current is the reaction of hydrogen on peroxide of lead, 
the current from the primary pile, having caused decomposi- 
tion of the water, oxidizing one of the plutes and developing 
hydrogen on the other. 

By the above arrangement, the quantity of electric work 
from the direct action of the primary pile is transformed by 
condensation. This case is somewhat similar to that of a 
hydraulic press orcrane. Ina pile driver, ¢. g, a heavy 
body, raised by degrees to a great hight by a series of suc- 
cessive efforts, is then left to itself, and gives back at once 
the greater part of the work thus expended on it. So, when, 
after charging, the secondary circuit is closed, the sum of 
the accumulated cheinical actions caused by the primary 
current is given out in the form of a very intense current of 
short duration. The effect, when the couples are joined for 
quantity, corresponds to the fall of a very heavy mass raised 
a small hight; when joined for intensity, to the fall of a small 
mass raised toa great hight. It is not difficult to see how 
these secondary piles may become of important use. 
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The Mastodon Bones, 

At a recent meeting of the Cornell Natural History Society, 
Mr. Seybolt read a paper on the skeleton of the mastodon 
lately exhumed on the farm of A. J. Mitchell, near Otisville, 
Orange county,N. ¥. The facts of the case were drawn from 
the personal observation of the speaker, and were consequent- 
ly listened to with much interest. The skeleton was discov 
ered December last in a deep wet swamp. The bones found 
up to the 1st, of April were thé ribs, vertebra, head, pelvis, 
and bones of the forelegs, indeed all the bones except those 
of the bind legs, lower jaw and tusks, which undoubtedly 








four feet in length. Of the teeth, the back tooth ‘extends 
seven inches along the jaw and has a width of three inches. 
The tusk holes are seven inches in diameter and extend 
three feet into the head. The shoulder blades are each two 
feet in length and about the same in breadth. And the ribs, 
some thirty in number, measure in the longest between five 
and six feet. The pelvis bone, which was taken out entire, 
measures in its greatest extent five feet seven inches, The 
skeleton as a whole is supposed to be the largest yet discov- 
ered. When set up, it will be fourteen feet in hight and 
twenty-five feet in length. Twigs of coniferous trees, leaves 
and other vegetable matters were found between the ribs, 
and tufts of dun brown hair from two to seven inches in 
length were found outside. Concerning the deposits in 
which the skeleton was found, the upper layer, from five to 
fifteen inches in thickness, consisted of common black 
swamp dirt; beneath was a layer of coarse, fibrous peat 
quite diy in its character and varying from two to four and 
a half feet in thickness; below this was a stratum of coarse 
marl, a foot in thickness, then a curious layer of grass, mat 
ted and quite well preserved; then another layer of marl, 
below which appeared the clay which is supposed to underly 
the region roundabout. The bones were found chiefly in the 
lower strata, but a few occurred in the upper. The swamp 
is at the eastern base of the Shawangunk mountains, and 
the under stratum sloped eastward, disclosing sea washed 
cobble stones and marine shells. The bones are of a brown- 
ish color, being undoubtedly impregnated with oxide of iron, 
No disposition has yet been made of the skeleton, but it will 
be sold to the highest bidder.—Cornell Hra. 
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Adulterations, 

While it is very difficult, and perhaps almost impossible, 
to detect the finer kinds of adulteration in the case of liquors, 
we are fortunately able to follow the adulterator of the ordi- 
nary articles of food, and to detect his practices with certain- 
ty. Add perfectly odorless spirit to brandy, and although 
the adulteration is notable and profitable, it is beyond the 
reach of the chemist. Add chicory to coffee, and although 
the chemist fails to point it out with certainty, the microscop- 
ist is not so easily balked. Before the searching power of 
this wonderful tube, the secret operations of the adulterator 
become as obvious as if performed in full view; for the 
microscope reveals to us the ultimate structure of the differ- 
ent vegetable and animal substances, and as each has its own 
well marked characteristics, it is as easily recognized by the 
expert as are the faces of his friends by an ordinary observer. 
No one who has ever seen potato starch could readily mistake 
it for anything else; chicory and coffee are so unlike that 
the difference is instantly perceived, and the smallest addition 
of either one toa sample of the other is readily detected. 
So, too, in regard to many sophistications of a purely chemi- 
cal character. Red lead, added to vermilion, is easily sepa- 
rated; sulphuric acid, or oil of vitriol, when used for the pur- 
pose of increasing the strength of vinegar, is readily recog- 
nized; sugar, when adulterated with sand, may easily be 
made to give positive evidence of the presence of the latter; 
the coloring matter employed for the purpose of converting 
worthless tea leaves into the “ best” green tea, may without 
difficulty be identified; and the mineral matter, such as terra 
alba, or farinaceous substances such as wheat, corn or potato 
starch, used for the purpose of increasing the bulk and weight 
of confectionery, may be determined, There is a wide range 
of cases in which adulterations may be detected with ease 
and proved with certainty. Some of the tricks of the wily 
adulterator show a marvellous ingenuity. Thus some per- 
sons, knowing that moat ground coffee is adulterated, never 
buy the ground article, but always procure the whole beans, 
which they either grind themselves or get ground. To meet 
this case, the adul'erator makes up a paste of ground chicory, 
pea flour, and other cheap materials, and molds it, by ma- 
chinery, into the form of the beans. These artificial beans 
are rolled in a barrel until smooth, roasted to the proper color, 
and mixed with 9 small proportion of genuine beans, to give 
them the true coffee flavor. The fraud is of course easily de- 
tected, as such beans quickly fall to powder when soaked in 
water ; but this example shows the ingenuity and painstaking 
of the fraudulent classes, wh»? often’ spend, in efforts to 
cheat, an amount of labor and ingenuity that, if devoted to 
some honest undertaking, would be certain to insure success 
Any attempts to suppress the practice of adulteration must 
be based upon certainty of exposure and punishment. How 
many children are robbed of their due amount of nutriment 
by the vile practice of watering milk? How often is the 
pLysician disappointed in the effects of the medicines that he 
prescribes, simply from the fact that these medicines are not 
pure, some dishonest and avaricious druggist having adulter- 
ated them with cheaper and less potent materials, in order 
that he might make a little gain? 
We feel satisfied that the practice of adulteration will 
never be completely and permanently checked until the gov- 
ernment takes the matter fairly in hand, and enacts efficient 
laws looking to the detection and punishment of this crime. 
—Professor Phin, in Good Health. 

~ 0 e 
A scHooL house in Copenhagen, Denmark, is furnished for 
1,000 children ; one session is held in the morning, 1,000 at 
tending, and a second in the afternoon, 1,000 attending, both 
schools being under the same general management. The 
system secures a happy union of bodily and mental exer- 
cise, the scholars working half the day, 

———— rr OO ee 
A NEw tin tea kettle takes a longer time to boil than an 
old one, because the bright surface reflects or throws off the 
heat of the fire; but the oid one, having a dark surface, ab- 





will be found ere long. The head is of astonishing size and 
measures three feet seven inches across the top afd over: 


eorbs the heat. 












Improved Cooking Vesscl. 

For some time past, we have employed in our domestic es- 
tablishment one of Warren’s improved cooking versels, and 
find it to be an important and valuable addition to the culi 
nary service, It is, in fact, an automatic cook, and performs 
its allotted duty with a great deal better jadgment and far 
less fuss than the best forty.dollar-a-month French cook that 
ever officiated over a stew pan. 

The patent cook consists of a series of combined vessels, 
and,in using it, you simply place your roast beef, steak, mutton, 
ham, fish or game and the various vegetables, each in its sep- 
arate division, and set the vessel on the fire; where it remains 
for a specified time without any attention, It cannot burn, 
over do or under cook, but when the time is up, you have the 
finest cookery that can be imagined, executed on strictly sci- 
entific principles. That is to say, the cooking is done ata 
temperature of not over 210° Fah., which, according to Liebig, 
is the correct heat. A higher temperature coagulates the 
albumen and renders meats tough and stringy. This ma- 
chine is not a steamer but a roaster; but you can make it a 
steamer, if desired, by shifting on or two of the covers, 

By the ordinary methods of cooking, one third of the origi- 
nal weight of the meat is lost by the evaporation of the juices ; 
but with this improved device this loss is to a great extent 
prevented, and the cooked food is greatly improved in quality. 
Made by the Newport Lead Works, Newport, R, I. 
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A Hint to Nurses. 

You know what a racket is caused, even by the most care 
ful band, in supplying coals toa grate or stove, and how, 
when the performance is undertaken by the servant, it be 
comes almost distracting. If you don’t remember, take 
notice the first time you are ill, or you have a dear patient in 
your care, or the baby is in a quiet slumber, Let some one 
bring on her coal scuttle or shovel, and revive your recollec- 
tion, Well, the remedy we suggest is to put the coals in 
little paper bags, each holding about ashovelful. These can 
be laid quietly on the fire, and, as the paper ignites, the coals 
will softly settle in place. You may fill a coal scuttle or box 
with such parcels, ready for use. For a sick room, a nursery 
at night, or even for a library, the plan isadmirable, Just 
try it. Besides, it isso cleanly. If you don’t choose to pro- 
vide yourself with paper bags, you can wrap the coals in 
pieces of newspaper at your leisure, and have them ready for 
use when occasion requires. 

—————_—E > ee 
Preparation of Beet Loaves for Fodder, 

Méhay maintains the entire success of his method of so 
preparing the leaves of the beet as to render them‘ capable of 
preservation for several months as fodder, and at the same 
time greatly improving their qualities as food for cattle, The 
method consists simply in placing them in baskets and im- 
mersin: them in a tank containing diluted hydrochloric acid 
of 4° of Beaumé, The result of thisis to greatly condense 
the volume of the Jeaves, and to render it necessary to add 
more fresh ones to fill up the basket, which has to be again 
immersed, and finally allowed to drain off. The leaves may 
‘then be placed in beds, in dry earth, and kept until needed 
for use, According to a report of a committee who exam- 
ined the results of this process, domestic animals become ex- 
tremely fond of the leaves thus prepared; and, indeed, 
milch cows fed with them are said to give a large increase of 
milk, with a decided improvement in the quality of the but- 
ter. The tendency to diarrhea in cattle produced by the 
fresh beet leaves seems not to be developed by this prepared 
fodder, and for this and many other reasons it is strongly re 
commended to agriculturists. 

LEE 
Source of Nitrogen in Plants. 

It is well known that the quantity of nitrogen contained 
in the crops exceeds in enormous proportion that existing in 
the manures, the excess undoubtedly being derived from the 
air. It isnowa question whether this is extracted directly 
from the air by plants, which would thus have the power of 








assimilating directly, orif it is first taken from the air by 
the soi],so as to combine with organic matter and form an 
assimilable compound. According to Deherain, oxygen, in 


the presence of organic matter, combines directly with nitro- 
gen to form a compound analogous to the humus of the 
earth, or to ulmic acid. To illustrate this, he placed in a tube 
oxygen, nitrogen, glucose, and ammonia. On drying the tube 
and heating it, a black, nitrogenized matter was left, and a 
portion of the nitrogen in the tube was found to have disap- 


peared, 
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REGULATING THE HATCHING oF SiLKWoRM EaGs.—Dn- 
claux, after a careful observation of the external conditions 
which favor and influence the hatching of the eggs of silk- 


worms, has prepared the following rules, by attention to 
which it is said that the development of the eggs can be reg 
ulated at will. First, to prevent an egg from being hatched 
at the usual time, it must be kept, from the period of being 
laid, at a temperature between 69° and 63° Fabr., and then 
exposed fourteen days to cold, three months before the time 


at which the hatching is desired, being subsequently treated 
in the usual manner. To cause an egg to hatch before the 
usual time, it must be exposed to cold twenty days after be. 
ing laid, and keptin that condition for two months, and then 
removed, Six weeks later it will bain the same condition as 
ordinary eggs, and can be treated in the same manner, In 
this way it is possible to have silkworms ready for hatching 


at any season of the year. 
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THE actual duration of a flash of lightning does not ex- 
ceed the millionth part of a second. But the retina of the 
human eye retains the impression of the electrical flash for 











a much longer period. 
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MILL STEP, 


This invention furnishes a stepfor millstone spindles, or 
any vertical shaft running at a high rate of speed, which pre- 
vents the heating of the parts coming in frictional contact 
and protects them from cutting and wearing rough. Fig. 1 
shows, partly in perspective and partly in section, the ar- 
rangement of the parts. 

Ais the box, which incloses and supports the other por- 
tions, and which is provided with the chamber, a. B (shown 
in perspective in Fig. 3) is the plate upon which the spindle 
or shaft rests ;and C (shown in perspective in Fi,. 2) is aring 
encompassing the shaft. The plate, B, and the ring, C, will 
be observed to have holes through them, and they are each 
provided, as seen in Figs. 2 and 3, with a groove at the side 
by means of which they are keyed in position in the box. 
The plate, P, is grooved across its upper face. The spindle 
1g steadied by a loose pin resting in a central hole through 
the step plate, as shown in Fig. 1. In operation, the oil used 
rans down through the holes in the ring and plate and fills 
the groove across the face of the letter, by whick means the 
bearing is kept well lubricated and free from the action of 








grit or dust, etc., all such substances passing through the 
holes into the chamber, a. 

The invention was patented May 2,1871. For further in- 
formation address the inventor, Mr. Lewis Marsh, P. O. Box 
1,579, Minneapolis, Minn. 

$$$ LLL LA ALAA A 
Bone Setting. 

Bone setting is not the art of resetting broken bones or 
dislocated joints; bone setters are not surgeons, or regular 
practitioners in any sense of the title; and their patients, 
even when they have suffered injury to joint or bone, have 
been pronounced by the regular practitioner cured before 
seeking the help of the bone setter. 

“ A healthy man sustains a fracture of one or both bones 
of the fore arm, and applies at hospital, where splints are 
adapted in the usual way. He is made an out patient, and 
the splints are occasionally taken off and replaced. After 
the lapse of a certain number of weeks, the fracture becomes 
firmly united, the splints are laid aside and the man is dis- 
charged as cured. He is still unable to use either his hand 
or his fore arm, but is assured his difficulty arises only from 
the stiffhess incidental to long rest of them, and that it will 
soon disappear. Instead of disappearing, however, it rather 
increases, and in due time he secks the aid of a bone setter. 

The answer of the irregular practitioner, that is, the bone 
setter, is precisely the opposite, namely, that freedom can 
only be restored to the stiffened joint by movement, by man- 
ipuiation, and manipulation too of the most formidable kind, 
nothing less than suddenly and forcibly rapturing and tearing 
asunder the adhesions formed between the articulating sur- 
faces of the affected joint, an operation which is so frequent- 
ly successful that it forms the very basis of the bone setting 
craft. 

It is here that the bone setter steps in front of the scienti- 
fic surgeon, and we must confess to a feeling of disappoint- 
ment that their relative relations are not reversed, that the 
surgeon is not called in to rectify the malpractices of the 
quack instead of the Jatter being sought out to complete the 
snortcomings of the former. Let us see how this manipula- 
tion is performed. The bone setter has a clearly defined sys- 
tem of treatment for each separate joint, if not for each spe- 
cific affection to which each joint is subject. One example 
may here be given: 

“The proximal! side of the affected joint being firmly held, 
and the thumb pressure made in the ordinary way, the tar- 
wus is so grasped as to give the greatest attainable leverage, 
the foot twisted a little inwards or outwards, then sharply 
bent up upon the leg and again straightened. As a rule, it is 
desirable to execate this manceuvre twice over with an in- 
ward and once with an outward twist, and also to take care 
that the movements of the joint are free in a!l directions,” 

Bone setters, we are told, are for the most part uneducated 
men, wholly ignorant of anatomy and pathology; but we are 
not told what we greatly wish to know, and that is, the man- 
ner and method in which the secrets, the mysteries, and the 
traditions of their craft, are communicated to each other. 
No dowst there exists a freemasonry in the craft, so that 
when individuel members meet revelations are made and 
notes compared, bu we are not informed of any regular or 


ment of the separate and detached members of the fraterni- 
ty. The most celebrated, we may even say distinguished, 





bone setter of our day was the late Mr. Hutton, whose suc- 
cessful treatment of cases that had baffled the skill of the 
foremost surgeons now living (cases related in detail by Dr. 
Hood, and abcut the accuracy of which there can be no ques- 
tion or doubt) is little short of marvellous; and the question 
is ever recurrent while we read: “ How and where was this 
skill acquired?” for a bone setter of Mr. Hutton’s caliber 
could put his finger on the spot where lurked the seat of an 
affection that had crippled a patient for half a dozen years, 
and had defied the scientific treatment of the ablest sur- 
gecns of our time; nay, he could point to this spot without 
ever seeing the limb affected, guided merely by observing 
the attitude, gait, or action of the patient. Now, whence 
comes this undoubted skill of these illiterate men? It ap- 
pears to be obtained solely by observation of symptoms and 
results of treatment, the accumulated knowledge of from 
day to day experience; and as we often see that one sense is 
quickened and functional power increased by the loss or im- 


the field of instruction, the limiting of the sources of infor- 
mation, may have intensified the powers of observation of 
the bone setters, atoning in a measure for the absence of the 
rovelations of science.— Nature. 
oe domme 
RIVETING DEVICE. 


The annexed engraving represents a new tool for fastening 
copper rivets in leather, which appears to possess some merit. 
It will be seen from the cut to consist of a handle carrying a 
head somewhat resembling a hammer, and a punch or plunger 
attached to it, for security’s sake, by a strap. The head has 
a cylindrical hole through it, the margin of which, at the 
lower side, is made slightly concave. The punch or plunger 
fits the hole in the head loosely. 





In using the tool, the rivet is put through the leather and 
the washer placed upon it; the head of the rivet is then laid 
upon some hard substance, and the lower side of the tool head 
placed upon the washer, in which position the end of the riv- 
et enters the cylindrical hole. A blow upon the upper side 
of the tool head drives the washer down snugly upon the 
leather and draws the rivet head flat. The punch or plunger 
is then inserted in the hole, and a blow upon the upper end 
heads down the rivet evenly and smoothly. 

Patented through the Scientific American Patent Agency, 
for the inventor, Mr, Thomas J. Allison, of Turnersburg, 
North Carolina, of whom further information may be ob- 
tained. 
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STRENGTHENING EMERY WHEELS. 





The improvement illustrated in our engraving relates to 


Fig. 1 Fig.2 





the construction of eriery wheels which are used for the 
grinding and polishing of metals. It consists in the appli- 
cation of disks of rubber, leather, or other elastic or fletible 





material, to one or both sides of the emery wheel, Fig. 1 ia 


a side view of the wheel, and Fig. 2a vertical cross section 


pairment of some other sense, so perhaps the narrowing of 
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of the same. 

A is the emery wheel, and B is the disk of suitable mate. 
rial, which is made to adhere to the wheel by means of glue 
or other cement. 

Thin emery wheels are in great danger of bursting if run 
at high speed, and, though very useful in the mechanic arts, 
are not used as often as they would be, or are run at low 
speed, on account of the risk attending them. The applica- 
tion of these disks strengthens the wheel and prevents its 
bursting when revolving at a high rate of speed. 

Patented through the Scientific American Patent Agency, 
May 14, 1872, by Walter 8. Jarboe. Further information 
may be obtained by addressing Union Stone Company, 29 
Kilby street, Boston, Mass., or 93 Liberty street, New York. 


PEART’S PATENT PIT CAR WHEEL. 


Annexed we give a representation of this wheel, with the 
hub in section so as to show its interior arrangement. The 
object of the invention is to perfect the lubrication of the 
working parts. C is the oil reservoir,and D the oil placed 
in it. A is the hole to convey the oil to the shaft. B is a 
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starting the revolution, the oil reaches the journal in sufficient 
quantity for lubrication, and the supply is stopped by the 
centrifugal force developed by the wheel when fully under 
way. The spurt hole, B, relieves the surplus oil on either 
side by allowing it to pass through. The wheel can also be 
used as a loose pulley; in which case the direction is as 
shown by the arrow, and the spurt hole, B, is closed. The 
advantages claimed are that thin oil can be used and no 
more of it consumed than absolutely needed ; that it requires 
attention but once a month, and costs no more than other 
wheels. 

Further information may be had of the Atlas Works, Thos. 
N. Miller, President, Pittsburgh, Pa., who states that the 
wheel is already used in forty coal mines. 
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DISCHARGING COAL, 


A party of invited guests were recently uni'ed to witness 
the discharge of the barge Dunderberg, belonging to the 
American Coal Barge Company, at the yard of 8. Tuttle, Son 
& Co., Brooklyn, N. Y. 

The patent carrying vessels and method of discharge adopt- 
ed by this company are novel, and greatly improve on the old 
system. The coal barges, which are 175 feet long, with a 
carrying capacity of 1,000 tuns, are divided into compartments 
called pockets. Every pair of pockets is provided with a 
well hole, over which is placed an improved elevator, so ar- 
ranged that the coal is automatically fed from the pockets 
and carried rapidly by the elevator to a chute which in turn 
conveys it into a building on the wharf. This building, also 
called a pocket, is raised on posts sufficiently to admit the 
passage under it of a train of cars or other vehicles, which 
are loaded from above with great rapidity and convenience. 

The old barges, which are about 200 tuns burden, are un- 
loaded by means of buckets and an ordinary derrick, and are 
unable to discharge more than 25 tuns an hour. The compa- 
ny’s barges carry five times this burden, and are discharged 
by their patent elevator at the rate of from 200 to 250 tuns 
per hour, 
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STEAM PROPULSION ON CANALS. 


A correspondent, “ Tennessee,” takes exception to that por 
tion of “Pro Bono’s” letter on this subject, published on 
page 260 of tho current volume of the ScrenT1IFIC AMERI- 
CAN, wherein he stated that “no plan has yet been submitted 
which is capable of superseding the old system in point of 
economy.” “Tennessee” quotes from the report of Mr. 
Green, who was engineer to the State Commission, to show 
the feasibility of carry ing on canal navigation by steam with 
an economy which was altogether foreign to the old system ; 
and he takes the ground that boats have already been de- 
signed by skillful inventors which are well calculated to an- 
swer all the conditions necessary to the attainment of that 
end. . 
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THE evergreens at the Central Park, New York, such 48 
the Norway spruce, hemlock, juniper and arbor vita were 
badly affected by the severe cold of the past winter, Hun 





dreds of them were killed, 
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EIGHT HOURS’ WORK AND TEN HOURS’ PAY. 





For the past few weeks, the city of New York has been 
passing through a revolution which, though stamped with 
none of the acts of lawlessness which have too often charac- 
terized similar uprisings, is succeeding in effecting results 
which may produce important and material changes in the 
relations of capital and labor throughout the land, Organ- 
ized bodies, representing nearly every industry in the city, 
have boldly, firmly, and earnestly demanded the enforce- 
ment of a law which is deemed necessary to protect the 
rights of the working man, to afford him opportunities now 
denied him for relaxation and self improvement, and to 
ameliorate a condition under which he chafes, and to which, 
it is claimed, he has been driven by the encroachments of 
capital. Questionable advantage, it is true, has been taken 
of a critical point of affairs. The employer with his yearly 
contracts uncompleted sees ruin staring him in the face in 
case of their non-fulfilment, and is consequently forced into 
acquiescence to demands which he would otherwise unhesi- 
tatingly reject. But even in face of this action, although it 
has doubtless engendered bitter feeling, we cannot but look 
with satisfaction on this comparatively peaceful revolution 
in contrast with the acts of atrocity which have rendered 
the methods of coercion, adopted by the Sheffield and other 
English organizations, a reproach on the whole system of 
trades’ unions. 

The unanimous movement of nearly our entire industrial 
population, numbering almost forty thousand souls, towards 
one fixed object must undoubtedly overcome all present op- 
position, but it remains a question as to what benefits will 
eventually be attained. To this, the answer can be found, 
not in the moment of excitement of the present, but in the 
future when the contest is over and the ordinary pursuits of 
every day life are in peacefu! progress. 

It is claimed that the working man when working ten hours 
per day has no time for recreation or celf education, and that 
owing to the “ magnificent distances” which he generally has 
to travel in this city to reach his place of work, his hours of 
rest are even further curtailed. Rapid transit will eventually 
obviate the last mentioned difficulty; but without animad- 
version on the laboring classes in general, it is but fuir to 
ask who out of the great masses would devote their spare time 
to the acquirement of useful knowledge. The machinist, 
the carpenter, are the types of a class who would doubtless 
labor to perfect themselves in their several callings, but we 
hardly think it probable that the same would be the case 
with the large numbers who, without any special trades, are 
simply “ day laborers,” These men would be in idleness for 
® portion of the day and, being without resources or incen- 
tives for self improvement, would sink to a condition unde- 
niably worse than that which they at present find burden- 
some, The record of those countries where the people are 
most idle shows them to be least advanced in industrial 
progress. Spain, where the laborer spends half his time 
sleeping like a dog in the sun, can hardly be compared with 
the nations of the North, where the artisan works his four 
“ schofts,” sixteen hours per day. 

The question as to whether the condition of the workman 
will be bettered, or whether he will be in any measure re- 
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leased from eae sway of capital through his working but 
eight hours per day, is in our opinion at best doubtful. In 
fact, it appears that the capitalist or the employer is actually, 
in the end, the gainer. It needs no great perceptive powers 
to see that, if a manufacturer pays, for eight hours’ labor, the 
same sum that he formerly paid for ten hours, his manufac- 
ture will cost him more, and to make any gain he will be 
obliged to increase his prices. If this be true of large pro- 
ducers, it is equally true of small ones; the grocer, the 
butcher, all will follow, and the workman wil! discover that 
he will have to pay increased prices for his daily wants with 
precisely the same income that he had before the number of 
his working hours was lessened. 

It might be suggested that he could devote his spare time 
to some labor whereby he could make up this deficiency. 
Even if he could so do, he would simply complete the circle, 
and find himself at the same point from which he started, 
with a poorer prospect of improving his condition than when 
he began; but the short sighted policy of the Unions forbids 
him. From the reports of late proceedings, we learn that the 
application of a well known manufacturer for permission to 
employ his men for over eight hours daily, coupled with an 
agreement to pay them extra compensation for extra time, 
was peremptorily refused. This we consider an assumption 
of power which is both illegal on the part of the Unions and 


877 | unjust toward their several members. Not only does it em- 


bitter the feud between employers and employed, but it 


375 | tends to destroy what seems to us as the fairest and most 


equitable method of settling the present difficulty and pre- 
venting its occurrence in the future. If every man worked 
by the hour, he could labor six or sixteen hours per day just 
as he chose; did he wish more time for self education, he 
would have but to take it; or, was he driven by poverty, 


4) extra work would enable him to attain independence. 


We uphold the right of working men to associate and form 
Trades’ Unions or Sodperative Societies as they think proper, 
but when they essay to restrict the right of every one to sell 
his labor to whoever will pay him most for it, to place the 
poorest work on a level with the best, or to dictate as to the 
amount of work which shall be performed in any space of 
time, we maintain that their action is both arbitrary and un- 
just, and that its tendency is only to defeat thay cause which 
it should be their sole aim and endeavor to promote, 


A 2 
INFORMATION ON GUM COPAL. 





As every day more uses for the resins and gums, of which 
copal is one of the most important, ure discovered, and as a 
difference of opinion even exists in regard to its properties, 
one correspondent recommending to dissolve it in alcohol 
(question 7, page 233, and an answer on page 281), while 
another correspondent reports that he finds “that alcohol 
will not dissolve copal,” it may be desirable to give some in- 
formation in regard to this important substance. 

It is unfortunate that no proper distinction is made be- 
tween the use of the words gums and resins. We should 
like to confine the first name to all those vegetable exuda- 
tions which are soluble in water, as gum arabic, gum traga- 
canth, etc.; while we would call resins those which are in- 
soluble in water, but soluble either in alcohol, ether, turpen- 
tine, or their equivalents, as is the case with common resin, 
and thus not speak of gum copal, gum dammar, gum lac, 
gum elastic, etc., but call them resins. Some of these, how- 
ever, consist of a mixture of a gum proper with a resin; 
such is the case with gambouge, assafcetida, and a few oth- 
ers; but the so-called gum copal is a true resin, insoluble in 
water. 

There are four kinds in the trade. (1.) The Brazilian and 
West Indian copal; (2) the African and East Indian copal, 
collected chiefly in Madagascar and the neighboring region ; 
(8) the North American copal; (4) the soft or false copal, 
which comes sometimes from Brazil, and is sometimes found 
mixed with the East Indian copal. Fossil copal, found in the 
clay at Highgate, near London, England, and in the aurifer- 
ous alluvium at Bucarmanza, in the province of Soccore in 
New Granada, is also sometimes received from the East 
Indies, and is not to be confounded with the resin which 
flows from the copal trees on to the ground between the 
roots; and being very impure, full of earthy material, is 
sometimes also called fossil or mineral copal. 

The copal as found in commerce consists usually of flat 
rough pieces of different shapes and sizes. The physical pro- 
perties are by no means uniform, varying with its origin. 
Generally, the pieces are not clear outside, but inside clear 
and either nearly colorless, yellowish, or brownish, and in- 
cluding insects or parts of plants; sometimes the pieces are 
so dark colored as to be only slightly translucent. Their 
substance is quite hard, shows a very smooth and conchoid 
fracture, is easily pulverized, and does not stick together 
again, even when chewed. At 122° Fah. it becomes slightly 
soft. The specific gravity varies from 1°045 to 1°14, and it 
thus sinks always in water. 

The properties of the different copals in regard to solvents 
are found to be very various, according to the origin; the 
American copal, for instance, is much less soluble in alcohol 
and oil of turpentine than the East Indian copal. But the 
copal takes oxygen from the air, or oxidizes, especially when 
pulverized and kept long in a dry, warm, airy place; and 
then it becomes much more soluble in alcohol and oil of tur- 
pentine. The solubility also increases by melting at as low 
a temperature as possible; but the American copal is more 
difficult to melt, becomes darker, and often remains after all 
so insoluble as to be totally unfit to make varnish of. 
Sometimes such copal may be dissolved when pulverized, or 





placed in a bag and exposed to the vapors of hot alcohol, 
when the soluble portions slowly dissolve out and drop in 


the liquid below; the previous solution of some camphor 
in the alcohol has been recommended. Unverdorben 
recommends to digest two parts copal with three parts of 
absolute alcohol for twenty-four hours; the insoluble por- 
tions will then dissolve in the concentrated solution of the 
soluble parts. But with some kinds of copal, this does not 
succeed, In ether, the copal swells up into a sirupy mass. 
Heating this and adding slowly small portions of hot alcohol 
of 0°82 specific gravity, a clear solution is obtained ; if, how- 
ever, the alcohol is added cold and at once, the copal precipi- 
tates, and can no more be dissolved. 

Petroleum dissolves only one per cent of copal, turpentine 
a little more; two parts of copal form with one part of tur- 
pentine a thick fluid mass: and on adding more turpentine, 
the copal coagulates. The pulverized and oxidized or care- 
fully melted copal dissolves more easily in other etherial 
oils. The best way is to melt the copal in a glass flask, at 
as low a temperature as possible, and to add gradually tur 
pentine heated to 212° Fah.; if the latter be added too sud- 
denly, the operation fails. Bisulphide of carbon dissolves 
copal only partially; oil of caoutchouc better, even without 
heat. Concentrated sulphuric and nitric acids dissolve the 
copal perfectly ; but by a slight elevation of temperature, a 
decomposition and destruction takes place. — 

Alkaline solutions dissolve copal easily, by help of heat, 
and a peculiar aromatic flavor is perceived. However, such 
a solution cannot be used for varnish, as it becomes milky 
on cooling; even the clear gelatin, made by ammonia dis- 
solved in alcohol, is a clear solution which becomes as white 
as chalk when dry. 

Finally, chemical analysis has shown that copal consists 
of half a dozen or more resins, of different qualities mixed 
in different proportions, and which have been called after 
the letters of the Greek alphabet, alpha resin, beta resin, 
gamma resin, etc. They have been analyzed by Unverdor- 
ben and found to possess quite different properties in re- 
spect to composition, chemical and physical characteristics, 
solubility, etc. But none ef the copal resins can produce 
succinic acid, as is the case with the amber, which is much 
like the copal, but is, as is well known, a fossil product of 
more uniform properties and easier solubility. 

The so-called gum dammar is very much like copal, and 
is often sold for the same, and is even preferred for its 
greater solubility. The varnish is not so hard, however. 
It must be well dried, otherwise it gives no clear solution. 
The solution is easily performed in two to three parts of 
boiling turpentine, then diluted with thick turpentine or 
boiled linseed oil. 
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THE UNITED STATES SENATE ON COMPENSATION TO 
INVENTORS. 


The United States Senate lately proceeded to the consider- 
ation of the House bill directing the Secretary of the Navy 
to pay to R. M. Green the sum of $10,000, as payment in full 
for the use by the Government of his patent machine for 
bending chain cable links and connecting shackles, and tackle 
hooks. 

Mr. Cragin stated that a board of officers had examined 
into the matter and had estimated that the use of the ma- 
chine in question in the Washington navy yard, where Green 
is a mechanic, had saved the Government during the last 
four years $40,000 in labor alone, He thought the sum pro- 
posed very small, as the board had reported the machine as 
worth $50,000. 

Mr. Logan wished the bill amended so as to purchase the 
patent itself, and not merely the use of the machine. He 
said the universal practice in the Government navy yards, 
which he did not justify, however, bad been to require me- 
chanics to assign the use of their patents to the Govern- 
ment for the consideration of one dollar. Army and navy 
officers were not entitled to a royalty from the Government 
for any invention or patent of their's. He considered this 
bill violated this general principle, and that the sale of the 
patent itself should be made absolute if the money were ap- 
propriated. 

Mr. Ferry,of Michigan, said it was well known that the 
mechanics, who are taxing their brains by inventiens for 
the benefit of the Government while in its employ, are paid 
only the wages of daily labor, and if they were treated in the 
way described there would be no stimulus to them to try %e 
economize either time or money. He believed the just course 
would be to fix a fair, moderate compensation to the me- 
chanic, that he might be stimulated to invention. 

The further consideration of the bill was postponed. 

The bill authorizing a settlement of the claims made by 
the estate of the late Rear Admiral Dahlgren was afterwards 
taken up, and read a second time. 

This bill proposes to refer the claim of the Admiral's 
widow, who administers to his estate, to the Court of Claims, 
whose duty it shall be to hear and determine: first, whether 
Admiral Dahlgren was the original inventor of the Dabl- 
gren gun and projectiles described in his several patents, 
and, second, what amount of compensation, if any, his estate 
is justly entitled to receive for the use of his inventions and 
patents,and for a full and entire transfer of the latter to 
the United States. In determining the amount, the court is 
to take into consideration the facts that, while Dahlgren was 
engaged in perfecting the inventions for which the patents 
were granted, he was an officer in the United States Navy, 
and his time, services, and skill were due to the United 
States, who paid the expenses of the experiments, etc., mace 
by him. 

Mr. Stockton thought that if this bill had been drawn 
with the express view of meeting the objections made by 
the Senator from Illinois in the previous case, it could not 
more perfectly have done so" He thought every difficulty 
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made by the Senator to the other bill was obviated. It 
was quite impossible for the Senate committee to fix the 
sum, supposing Admiral Dahlgren’s estate was entitled to 
compensation, and he could see no means of adjudicating in 
the matter better than referring it to the Court of Claims. 

Mr. Logan said the mere reference of the matter to the 
Court of Claims would be an admission by the Government 
that it owed something, and that the Court was referred to 
to ascertain the amount. They would thereby establish the 
principle that the use of every invention used by the Gov- 
ernment must be paid for. The Dahlgren gun is a good one, 
it was true; but the fact that it was used in the army and 
nayy to-day did not justify them in paying an amount of 
money for it, if it were done in violation of a principle that 
the Government ought to establish. This principle was that 
where officers in the employ of the government, drawing a 
salary, devote their time to perfecting inventions, the inven- 
tion ought to be the property of Government, All his re- 
marks, he said, were made in order to record his protest 
against the establishment of a wrong principle which would 
eventually cost the C.vernment millions of dollars. 

On the suggestion of Mr. Windham, the Secretary read 
from an opinion by Judge Holt on a decision given by the 
Chief of Ordnance, General Dyer, wherein the General took 
tle view held by Senator Logan. The opinion stated “that 
no precedent has been discovered in which the ‘principle ’ 
understood by General Dyer to be an ‘admitted’ one has been 
in any manner acknowledged. On the contrary, there are 
believed to have been repeated instances in which the oppo- 
site view has been taken by the Government.” 

Mr. Sherman thought no one could question the fact that 
Admiral Dahigren had a property right in the use of his in- 
vention. When the government granted a patent, it recog- 
nized an existing property right in the patentee for a certain 
invention, and it had no more right to appropriate that prop- 
erty right than any individual had. 

The bill was reported to the Senate without amendment, 
and ordered to be read the third time. 

a 
THE SEWING MACHINE RING IN A NEW EOLE. 


The application, made to Congress by the Sewing Machine 
Ring for the revival of the expired Wilson patent, has utterly 
failed and the case has been withdrawn. But the same parties 
have put in another appearance, fully determined to obtain 
an extensios of their monopoly in some shape or other. 
They have now applied, as the assignees, for the revival of 
the old Akins and Felthousen patent, which was originally 
granted Aug. 5th, 1851 for fourteen years, and then extended 
for seven years. This extended torm ends on the 5th of 
August, 1872, when the patent becomes the property of the 
public, unless Congress interferes by a special act for its fur- 
tier extension. 

The Akins and Felthousen machine, as originally patented, 
was a crude device, widely different from the present mechan- 
isms. But by reissue, with claims unfairly broadened, and 
by act of Congress, the assignees hope tobe enabled to pre- 
vent all other sewing machine inventors and manufacturers 
from producing their goods. They anticipate that the public 
will thus be compelled to continue to buy sewing machines, 
of the Ring exclusively, at exorbitant rates. 

In our previous discussions of the sewing machine business, 
we have shown how gigantic is the monopoly now wielded 
by the small clique known as the Sewing Machine Ring; how 
they oppress our poor working people by charging them from 
forty to sixty dollars for the same sewing machines that they 
sell, at a great profit, for half the money on the other side of 
the Atlantic, where they enjoy no patent monopoly; and how 
they have always opposed other makers and inventors of im- 
proved machines, by refusing to grant them licenses on rea- 
sonable terms. It is needless for us to go over these charges 
again. Their general correctness remains undisputed, and 
they apply with equal force to the Akins and Felthousen case 
as to the Wilson patent and the other patents controlled by 
the Ring. 

The public is tired of the exactions of these sewing machine 
monopolists. They have grown immensely wealthy; they 
have reaped the richest rewards for whatever they have done 
in developing the business. We earnestly hope that Congress 
will turn a deaf ear to this new petition, and let the sewing 
machine monopoly die a natural death. 


Patal Boller Explosions, 

The boiler of the Zpsilon tug boat exploded at the foot of 
Burling Slip, East River, New York, at half past one p. m., 
on Monday, May 27. The captain and fireman were killed; 
the boat was totally destroyed, the fragments being scattered 
over the adjacent streets. Several minor casualties occurred 
from the disaster. It is stated that the boiler was in good 
repair, having been recently examined and tested. 

A new boiler at Philadelphia exploded on the same day, 
causing one immediate death and fatally wounding one per- 
son, besifles injuring five others. The engineer was the man 
killed, and we are informed that he had chained down the 
eajely valve to get up steam. Mr. L. Phleger, the well 
known boiler inventor, discovered the criminal act, and was 
removing the chain when the explosion occurred. Mr, 
Phleger escaped uninjured. 

AN extensive coal bed of remarkable depth and excellent 
quality has been struck near Raus, at Schonen, Sweden. At 
a depth of 566 feet, eleven strata of coal had indeed been 
p'erced, but none of these exceeded in depth 1} feet. Five 
feet farther down, however, a bed was struck with a thick- 
ness of 84 feet. The borings have been continued, and are 
believed to prove satisfactorily the existence of an extensive 
coal bed. 








SCREW ELEVATORS. 


One of the earliest and probably the eafest form of hotel 
or passenger elevators ever intreduced was the screw eleva- 
tor invented by the late Mr. Tufts of Massachusetts. It eon- 
sists of a large revolving screw standing in the center of the 
hoistway and reaching from top to bottom of the building. 
To the elevator piatform is attached a nut, which fits the 
screw, and the revolutions of the latter carry the platform up 
and down with great regularity and perfect safety, the plat- 
form being in fact a part of the nut. No liftingwopes are 
employed, and passengers riding upon the machine, if they 
understand its construction, enjoy a sense of security which 
they never can have when they trust their lives to suspen-- 
sion ropes and safety clutches. 

In view of these considerations, it is with regret that we 
learn that the proprietors of the Fifth Avenue hotel in 
this city have determined to remove the excellent screw ele- 
vator, that has served their guests with so much safety and 
success for many years, for the purpose of putting in a more 
recent patent suspension rope elevator. We shall miss a 
good old friend when the screw is gone. It is a noble piece 
of mechanism, and we always admired its massive propor- 
tions and stately movements. It is still in splendid order, 
capable of useful service for a hundred years to come, and 
whoever obtains it will possess an enduring and effective 





machine. It is true that the screw elevator obstructs the 
platform and moves a little slow. But for passenger use 
safety is the first consideration; roominess of the platform 
and speed come second. The Continental hotel, Philadelphia, 
is provided with a screw elevator, the counterpart of the 
Fifth avenue machine. 


The Vienna Exposition of 1873. 

The Archduke Rainer, President of the commission for 
preparing the necessary arrangements for the Exposition of 
1873, has, in a circular dated March 20, 1872, made known 
that the owners of the beet sugar factories and sugar beet 
farms of Austria have authorized him to offer the following 
prizes for the best cultivators and machinery for harvesting 
sugar beets: 

1. 1,000 and 500 dollars respectively for the two best beet 
sowing machines. 

2. 250 dollars for the best harrow or land roller. 

8. 50 dollars for the best beet weeder. 

4, 500 and 250 dollars respectively for the two best beet 
cultivators. 

5. 1,500 and 1,000 dollars respectively for the two best 
beet harvesters. 

6. 100 dollars for the best beet cleaning machine, 

7. 100 dollars for the best hoe. 

8. 150 dollars for the best tool for raising the roots out of 
the ground. 

All machines and tools competing for these prizes have to 
be delivered at the grounds of the Exposition prior to the 
month of March, 1873, excepting the harvesting machines 
which will be accepted as late as September, 1873. All ma- 
chines and tools will be practically tried on fields of beet 
roots and in all kinds of soil, unless specially intended for 
certain qualities of soil and so svecified. Awards will be 
made not later than November, 1873, but only for machines 
found to be entirely new and fully answering the purposes 
for which they are intended. 

As regards other machinery intended for the Exposition 
from foreign countries, information is given that all working 
machines should be announced at Vienna prior to August 1, 
1872, 
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The Inventor of Puddied Stcel, 

Anton Lohage, the inventor of puddled or wrought steel, 
died on April 2ist, at Unna, in Westphalia. Being the son 
of a poor peasant, he was sent to an elementary school, and 
when twelve years of age, he entered the service of a richer 
peasant as sow herd, and passed through all the stages of an 
agricultural laborer. When twenty-one years old, he went 
to work at a factory, and developed there such skill and 
capacity that he was sent for two years to the factory school 
at Hagen, where Director Grothe improved him so much 
that he could be sent with advantage to the Polytechnic 
School of Bertia, where he studied for three years, and sup- 
ported himeelf, partly by a small purse which was granted 
him, partly by working as a chemist in a factory. In 1848, he 
began his trials at the Haspe Iron Works, near Hagen, in 
Westphalia, and after some time he succeeded in producing 
steel of good and uniform quality by the ordinary puddling 
process. His invention was patented, 1850, in England by 
Ewald Riepe, and introduced at Low Moor; but owing to the 
quality of the pig iron, its use was very limited in Eagland 
until, in 1858, Mr. William Clay introduced the proceas on a 
large scale at the Mersey Steel and Iron Works, Liverpool. 
In Germany, about 100,000 tons of puddled steel are made 
every year, and it forms the principal material for Krupp’s 
celebrated cast steel. 


—————————a-e 
FIREPROOF BurLpinGs.—If you will have wood floors and 
stairs, lay a flooring of the thickest sheet iron over the joists, 
and your wood upon that, and sheath the stairs with the 
same material. A floor will not burn without a supply of 
air under it. Throw adry board upon a flat pavement, and 
kindle it as it lies if youcan. Prevent drafts, and, though 


there will be fires, no houses will be consumed. 
oo 


YEDDpO, the capital of Japan, has lately suffered by a great 
conflagration. Five thousand buildings were burned, com. 
prising 17 large government offices, 60 temples, 287 smaller 
government offices, and 4,753 dwellings, shops, etc. 20,000 
people were rendered homeless, It is to be hoped that the 








Emperor will now order some steam fire engines. 





These two metals will mix with each other in all propor 
tions. The color of the alloy varies with the proportion of 
zinc present, from almost copper red to zinc white. The 
alloys are made by mixing granulated copper and zinc in 
proper amounts, placing the mixture in black lead or Hes- 
sian crucibles, and putting these in a suitable furnace. The 
alloy must be removed as soon as melted, since by exposure 
to a high temperature it loses zinc. 

Several of these ailoys have received distinctive names. 
Pinchbeck contains 6 or 7 parts of zinc to 94 or 93 parts 
of copper. It has a reddish color, resembling red goid, and 
was formerly much used for watches and jewelry. When 
pale gold became fashionable, the alloy was also changed 
and it was called oroide; this consists of 10 parts of zinc to 
90 of copper. Anotheralloy which is frequently used as a 
base for gilded articles is called tombac, and contains from 
20 to 30 parts of zinc, and 70 to 80 of copper. Dutch gold, 
which is used for imitation of gilding, is composed of 14 
parts of zinc and 86 of copper. This is malleable, and can 
be hammered into very thin sheets. 

Brass contains 33°3 parts of zinc, to. 66°7 parts of copper, 
varying, however, somewhat from those proportions accord- 
ing to the use that is to be made of it. It has several advan- 
tages over pure copper, besides being cheaper. It is much 
easier to work in the lathe, being harder and not so tough. 
It will also make perfect castings, which are har1 to obtain 
from pure copper. A little lead is frequently added to brass, 
as it is not so tough and does not clog the file when contain- 
ing about one per cent of this metal. Prince metal and mo- 
saic gold are of the same composition as brass. 

Ormolu contains equal parts of copper and zinc. Muntz or 
yellow metal differs from other brass in that it may be rolled 
wien hot; it contains 40 parts of zinc to sixty of copper. 
The ordinary hard solder for brass may be made by melting 
two parts of brass with one of zinc. 

Sterro metal contains, besides copper and zinc, a little tin 
and iron; it is very hard and has been proposed as a substi- 
tute for yellow metal in sheathing ships. Mallet’s brass, 
which is used for protecting iron from oxidation, contains 
25:4 parts of copper to 74°6 of zinc. 

a 
A Fowl! Obstruction, 

A late number of the Des Moines (lowa) Register says: ‘A 
singular case of railroad obstruction, and one for which no re- 
medy is provided by the statutes, sccurred a few evenings since 
on the Valley road in Green county. Conductor Livingston’s 
train, when about three miles this side of Grand Junction, 
in passing through some low country and near a pond, ran 
into an immense flock of swan, brandt, geese, and other wild 
fowl. The birds were just about to alight on the track as 
the train drew near. Their number was so great that the 
sky was filled with them, and those above pressing down on 
the lower strata forced them to alight on the car tops. The 
engine, tender and cars were covered with the fowls, and 
some even clung to the bars of the cowcatcher. One stately 
swan had a wing injured in the crush, and then found a rest- 
ing place on the engine head light, whence he was taken 
by the engineer. The bird, however, managed to escape 
from custody near Perry, and jumping from the tender where 
he had been tied, disappeared in the grass. The raid con- 
tinued several minutes, quite a number of the aerial army be- 
ing run over by the train, and some half dozen being captured 
by passengers and train men. As soon as the birds on top of 
the flock began to understand the situation, they soared 
away, followed by the entire covey. Livingston says it was 
the biggest crowd of dead-heads that ever tried to board his 
train.” 





or oe oO” 
Goop Woops.—Do not be above your business, no matter 
what that calling may be, but strive to be the best in that 
line. He who turns up his nose at his work quarrels with 
his bread and butter. He is a poor smith who quarrels with 
his own sparks; there is no shame about any honest calling; 
don’t be afraid of soiling your hands; there is plenty of soap 
to be had, All trades are good to traders. Above all things 
avoid laziness. There is plenty to do in this world for every 
pair of hands, and we must so work that the world will be 
richer because of our having lived in it. 
rr er 
Snow me the person who complains of mental weariness, 
and I will find in him a torpid liver, obstructed kidneys, a 
dyspeptic stomach, constipated bowels, or an inactive skin. 
If the brain worker does not sleep enough, nor exercise 
enough, nor eat enough, or if he eats too much, or takes im- 
proper food, his digestive «rgans run down, and the clock- 
work of the brain, having no way to reconstruct the ma- 
chinery through which it receives impressions and transmits 
volitions and impulses, is obliged to cease work. 

The moral is, in brief, keep the body in health, and the 
brain will take care of itself, work it all you can.—Dr. Trail. 
SR INE SSS SS 

THE corporate authorities of Boston have decided to fill 
up that large portion of useless harbor mud known as the 
South Boston Flats. Seven hundred acres of valuable land 
will thus be reclaimed and added to the taxable property of 
the city, to say nothing of the augmentation of business and 
business facilities which will attend the consummation of 
the improvement. 

a 

To light the streets of London, 630,000 gas lights are em- 
ployed, which consume every twenty-four hours 22,270,000 
cubic feet of gas; and if the streets of the metropolis were 
put together, they would extend a disiance of about 4,000 








miles, 












june 8, 1872.] 

The Nes Silicon Steel, 
Considerable interest has lately been excited by the an- 
nouncement that a new manner of making steel bas been 
discovered, which, on account of its cheapness and simplicity 
is likely to cause some great changes in the steel and iron 
business of this country. “This new article is called “ Silicon 
Steel;” and it is claimed for it that it isan entirely new 
product, differing very materially from any steel heretofore 
known to commerce. Dr, Charles M. Nes is the discoverer 
of the remarkable properties of the silicon ore used in the 
manufacture of this new steel, and the circumstances of his 
discovery are so romantic that we quote the following ac 
coant from the Rome Sentinel of Jan. 9th: 

Dr. Chas. M. Nes, a prominent practicing physician of 
York, Pa., being called to see a lady who had been struck by 
lightning, was led to‘investigate the cause of the attraction 
of electricity to that particular spot, and found by examina- 
tion that the electricity had passed down the chimney, 
thence to a corner of the room where stood a double barreled 
shot gun, which it had melted down, thence out in the yard 
to the dog kennel, striking and melting the iron chains with 
which the dog was secured, and killing him. On examining 
the melted metal, the doctor was astonished to see the perfect 
purification and crystalization which had taken place, and 
conceived the idea of making steel by subjecting the iron 
while in @ molten state to currents of electricity. While 
thus experimenting, with good results, he was one day hunt- 
ing on a range of rounded, sloping hills on the Codorous 
Creek, He shot a pheasant, and stooping to pick it up, dis- 
covered a small piece of ore resembling in appearance the 
melted gun barrel and chain, having the same crystalization 
and purification. The similarity was so marked that he was 
led to examine and test its qualities, which he found highly 
magnetic. He melted some of the ore in a crucible, and ran 
out a button of very fine steel, which, on being analyzed, 
was found to be silicon stee], an entirely new product ia the 
steel line, from which the ore derived its name of “ Silicon 
Steel Ore.” This led to other and more important experi- 
ments, among which was the puddling of 15 or 20 per cent 
of this ore with common pig iron, in an ordinary puddling 
furnace. It was surprising to find, as the result, an excellent 
quality of silicon steel. From that time to the present, he, 
together with several other scientific and practical men, 
has thoroughly investigated the whole subject, until it has 
become clearly and unmistakably established that the mix- 
ture of this silicon ore with common iron will produce a 
quality of steel superior to any in the known world, and at 
an expense only a trifle above ordinary iron. 

Having read the above and some other accounts of the dis- 
covery of Dr. Nes, we went a few days ago, to Rome, N. Y., 
where “The Nes Silicon Steel Co.” have established the 
menufacture of the steel for the express purpose of exhibit- 
ing the proces’, and spent several hours in examining the 
works and methods. Mr. E. Gulick, the manager, extended 
to us every facility in his power for informing ourselves, and 
gave us samples of the ore and manufactured products. 

The process of working is briefly this: The silicon ore 
is first crushed into a coarse powder, then put through a 
refining furnace, where it is melted and run off into plates of 
hard metal an inch or two in thickness. Then certain pre- 
portions of this hard metal are put into an ordinary puddling 
furnace with common pig iron, and the whole melted. The 
silicon mukes a very excellent flux in itself, and when this 
mixture has cooked long enough it “balls ap,” and is 
hammered into short square “blooms” under a steam ham 
mer. By using from 8 to 8 per cent of silicon ore with com- 
mon pig, the iron is merely purified ; but if the silicon ore is 
increased to 15 or 20 per cent, the product is found to be steel 
of good quality. The “blooms” from the steam hammer 
can be rolled or hammered into any desired shape. The 
simplicity of the process is really astonishing. You have but 
to melt up your materials in certain proportions in any 
furnace, crucible, er pot you choose, and hammer out a good 
steel product, None of the expensive special fixtures re- 
quired in making other steels are needed in making the 
“ Silicon.” 

We brought home a sample of the refined iron made by 
this process, and also a piece of the steel. The iron (1 in. 
diameter, round) we bent double when cold without making a 
crack on the outside of the bend, It basa fine grain and 
finishes nicely, Of the steel, we made a “cold chisel.” It 
tempered well, and holds its elge very well indeed. We 
shall test it further as to its fitness for springs, fine tools, 
One peculiar property claimed for this steel is that, 
when polished, it will not rast, The silicon steel has already 
been tried as a cap to rails. There are said to be now ten 
thousand tuns of these rails in use on the Erie railway, and 
thus far with good results. Although the discovery and its 
consequent enterprises are too young yet to have determined 
their real worth compared with the old methods, still we are 
favorably impressed by it and have considerable faith that 
it will help us in the fature.—Oneida Circular. 
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New Variety or Cucumper.—In Land and Water we 
have a figure and description of what is called the new white 
spine cucumber. This, when raised on a trellis, grows to an 
enormous size, one vine having three specimens, each of 
them three feet in length, besides many others over two feet 
long. The flesh is said to be very solid, with but few seeds, 
aud the flavor very fine. This method of growing eucum- 
bers is recommended as furnishing a much superior result to 
that of allowing them to trail on the ground, as they thus 
row finer, straighter, and with a larger yield. This newon- 
cumber has the skin perfectly smooth. It is very short in 
the neck, and it is considered a decided gain to the resources 
of the vegetable gardener, 
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Smelting iron in a cupola furnace appears to most people, 
who see it daily done at every foundery, the simplest thing 
in the world; it is, however, not so, if due regard is taken to 
economy and good quality in casting. Ina common cylindri- 
cal cupola, three essentia! parts may be distinguished. The 
upper half or body of the furnace prepares the pig iron and 
lime which, together with coke, are thrown in at the top for 
smelting in the middle part or cracible, which is somewhat 
narrower and provided with numerous nozzles for the intro- 
duction of blast, whence the molten iron, together with slag, 
runs down to the lower part, or hearth, where it collects 
until it is tapped. When such a furnace is to be started, it 
is filled to about two thirds with coke and one third with 
coke and iron; fire is then introduced and the blast turned 
on, when the molten iron collects in the hearth and replaces 
the coke of the same. Here it necessarily takes up im 
purities from the coke and impregnates the latter so much 
that it cannot be destroyed by the blast; and when the iron 
is tapped, masses of coke and half melted iron, which are 
not any longer supported, tumble down in the hearth where 
they are imperfectly burnt or melted, and cause the iron 
which collects there to become cold and sticky. These ir. 
regularities take place after every tap, and it generally 
happens that iron, which was at first fluid and gray, suddenly 
becomes thick and white, and unsuitable for the castings in- 
tended, In order to avoid this, Henry Krigar, of Berlin, con- 
structs his cupola so that the lower part, or hearth, is not 
below the crucible, but by its side, and connected with it by 
a slanting canal, which is about 3 in. high, 6 to 8 in. long, 
and as wide as the cupola, This arrangement prevents any 
coke or half melted iron from falling down in the hearth, 
which js only accessible to melted iron and slag, and forms 
for them a kind of sump or receiver, which in no way in- 
terferes with the regular working of the two upper parts of 
the cupola. This very simple construction has proved highly 
successful, and its great advantages are a saving of fuel, a 
uniformly hot and liquid iron, and an increased yield per 
diem, as the regular smelting operation is never interrupted. 
Kregar’s cupola can, therefore, be recommended not only to 
founderies, but also to Bessemer works, and to'such forges as 
use the Danks pudding furnace with liquid iron, as a uni- 
form heat and quality of each charge are essential for their 
success.— Hngineering. 

8 me 
Carbonie Acid. 

It is often stated as one of the wonders of plant life, that 
plants are ablo to do what the chemist has failed to do, that 
is, to decompose carbonic acid. 

While it is extremely difficult to decompose carbonic acid, 
completely separating it into carbon and oxygen, neverthe- 
levs it is quite easy to partially decompose it. If we pass a 
stream of the gas through a tube containing red hot coals, 
the coals are burnt at the expense of half the oxygen con- 
tained in the carbonic acid, and carbonic oxide is the result. 
Hydrogen, iron, and zinc act similarly towards it, abstracting 
half its oxygen. 

Potassium burns in it with a red light, producing carbon 
and carbonate of potassium. This experiment may very 
readily be shown to a ciass by taking a tube about three 
fourths of an inch in diameter and ten inches long, bent at 
right angles near the upper end, which is sealed in the lamp. 
A piece of potassium about the size of a pea is introduced 
into the tube, which has been previously filled with dry car- 
bonic acid over mercury, as all aqueous vapors must be 
avoided; by inverting the tube, the potassium is lodged in 
the upper end of the bent portion. If it is now heated by a 
lamp, the first action is to expel a portion of the carbonic 
acid from the tube; as soon, however, as the potassium ap- 
proaches a red heat, it takes fire and burns vividly, complete- 
ly absorbing the carbonic acid, if it is present in sufficient 
quantity. Sodium also decomposes carbonic acid, but with- 
out taking fire. In the presence of the alkalies at red heat, 
phosphorus and boron have the same action. 


ee ee 
Canned Fruits. 
The impression prevails among those who use freely fruits 
which are put up in tin cans, that they are injured 
thereby, and this impression is in many cases correct. We 
have long contended that all preserved fruits and vegetables 
should be stored in glass,and that no metal of any kind 
should be brought in contact with them. All fruits contain 
more or less of vegetable acids, and others that are h'ghly 
corrosive are often formed by fermentation, and the metallic 
vessels are considerably acted upon. Tin cans are held to- 
gether by solder, an alloy into which lead enters largely. 
This metal is easily corroded by vegetable acids, and poison- 
ous salts are formed. Undoubtedly many persons are great- 
ly injured by eating tomatoes, peaches, etc., which have 
been placed in tin cans, and we advise all our friends who 
contemplate putting up fruits the present summer to uce 
only glass jars for the purpose.—Boston Journal of Chemis- 
try. 
A 

INFLUENCE OF Foop uPon PovitTry AND Ecas.—The in- 
fluence of the food of poultry upon the quality and flavor of 
their flesh and eggs has not generally been taken into con- 
sideration; but it is now well ascertained that great care 
ghould be exercised in regard to this matter. In some in- 
atanter, it has been attempted to feed poultry on a large scale 
in France on horseflesh, and, although they devour this sub- 
stance, very greedily, it;has been found to give them a very 
unpleasant savor. ‘The best fattening material for chickens 
is said to be Indian cornmeal and milk; and certain large 
poultry establishments in France use this entirely, to the ad- 











vantage both of the flesh and of the eggs. 









Official List of Patents. 
In consequence of the holiday at the Patent Office on De- 
coration Day, the list of patents dated May 28th, had not 
reached us at time of going to press. It will appear in our 


next issue, 
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TIN rn New Soura Wax#s.—Tin has been discovered if 
the northern portion of New South Wales. The localities in 
which deposits have been discovered are at present confined 
to the Macintyre river, where deposits of ore, mixed with 
alluvium and of stream tin, have been struck over an area 
of 10 miles by 12, and to the Oban district, on the first fall 
from the high table land of New England down to the 
Clarence river. In the latter locality, it has been almost ex- 


clusively stream tin which has been hit upon. 
ro ee 


TELEGRAPH BETWEEN SCOTLAND AND CANADA oid Icr- 
LAND.—The Danish war steamer Fyila, which sailed some 
days ago from Copenhagen for the Faroe Islands and Ice- 
land, has been ordered by the Danish Government to take 
soundings and survey landing places for the submarine tele- 
graph line intended to connect Scotland, vid those islands, 


with Canada, 
EE SO ee 


ERRATUM.—On page 322, current volume (No. 21), we de- 
scribed the proprietor of Motz’ expansive pivot as Michael 
M. Motz, Woodward, Center county, Pa, It should be Mit- 
chell & Motz, at the same adress. 











A Big Victory for the New Wilsen Under-Feed Sewing Ma- 
chine,—It will delight all the many friends of the Wi.son Improved Sewing 
Machine to know that in the stubborn contest for superiority in samples of 
work at the Great Northern Ohio Fair, their favorite has carried off the two 
great premiums, the medal for best six specimens machine work, and the 
diploma for best specimen embroidery. As the great competition was in 
these two classes, it will be seen that the Wilson's victory is complete. We 
knew this would be so. It could not be otherwise. There is no talking 
down the fact that the Wilson is the best family sewing machine now manu- 
factured, the one capable of doing the best work on any kind of goods and 
under all circumstances. This award of the highest premium to the work of 
the Wilson Improved Machine, should and will silence the talk of that large 
class of sewing machine men who have made this machine the object of their 
special enmity, simply because it is a moderate price machine and under- 
sells their expensive ones. Go and see the first premium cards on those 
beautifal samples of work, and remember that you can buy this premiam 
sewing machine for fifty dollars.—From the Cleveland Herald. Salesroom, 
Wi Broadway, New York; also for sale in all other cities in the United States. 














\ We present herewuth a series Of inquiries embracing a variety of topics of 
greater or less general interest. The questions are simple, t& true, bui we 
orefer to elicit practical answers from our readers. | 





1,—RECOVERING SILVER FROM WAS8TE SOLUTIONS.—I wish 
to know a practical method of reclaiming the silver from photographerg 
waste, which consists of paper and the water trom washings. I want to get 
it so that I can convert it into the nitrate.—C. O. 


2.—Tarer STREL Rops.—Will some one tell me the best 
and cheapest way to make round tapering spring steel rods, three feet long, 
diameters at ends three thirty-seconds and six thirty-seconds of an tnch/ 
—A. B. K. 


8.—LiquIp FoE..—Is there any kind of liquid fuel in use, 
by which I could make steam for a two horse engine ?—J. B. « 


4.—EccentTric WHIskERS.—W hat is the cause, or what 
will prevent, whiskers breaking off where they appear to eat through and 
turn white at the ends as if they had been singed ?—A. 8. R. 


5.—PHOSPHORESCENT OrL..— Will some one inform me if 
there is any means of rendering oil or any other fluid permanently and con- 
tinuously phosphorescent, if it is, at the same time, sealed air tight? Ifthe 
phosphorescence would continue six months or a year, it would answer my 
purpose; but it must not require agitation or a heat of above %° Fahr. to 
produce it.—H. W. B. 


6.—PROPAGATION OF RosEs.—Will some one inform me if, 
by taking a hardy rose bush and budding other hardy varieties to it, it will 
prove a success? I should like to know how it is done, and the best time to 
do it. —B. 


7.—MITRAILLEUR.—In Luttrell's “ Diary,” under date Jan- 
uary 1690, mention is made of an expedition being fitted out against Ireland, 
and amongst the munitions taken are “ four of the new invented wheel en- 
gives which discharge 150 musquet balls at once, and, turning the wheel, as 
many more; they are very serviceable to guard a passe."* Does history re- 
peat itself in this instance, and is this the forerunner of the Gatling and 
mitrailleur guns of all kinds ?—8. 


8.—CONDENSER WITH RevuMKORFF Cor.—How is a con- 
denser connected with aRhumkorft coil? As I understand it, | connected 
the opposite coats of the condenser with the opposite sides of the contact 
breaker. It increases the spark, but I cannot keep the break: working. It 
will stop after a few vibrations and requires an impulse with the finger to 
start it and soon stops again. When the condenser is not connected, the 
brake operates perfectly. The contact points are tipped with platinum. I 
tried gold tips with the same success. The colli made myself, I use five 
or six Grove’s cells for battery. —8. G. 8. 


9.—TRANSFERRING MorTion.—I wish to run a small circu- 
lar saw (24 inch) with a turbine water wheel. Isthere any objection to put- 
ting a drum on the vertical wheel shaft and running a half twist belt fror 
it to a horizontal shaft from which to drive the saw, instead of using cog 
wheels to turn the angle?—W. F. W. 


10.—AcTION OF RUNNING WATER ON LEAD PiPxe.—The 
water used for drinking purposes, in my house, is conducted from a spring 
in the ground through about 1,000 tcet of three quarter inch lead pipe. The 
water is constantly running, avd hasa fall of about four fect. I wish to 
know ifthe water may be poisonous, or if any of the lead is decomposed by 
the action of the water in flowing through the pipe ?—G. G. E. 


11.—WATERPROOFING MusLIns—How can I make a light 
muslin tent waterproof without paintingor ollingit? I wish to use this tent 
in all kinds of weather, and wish it to be light, 80 as to be easily carried.— 
W. H. J. 

12.—Force or Fasiine Bopres.—We have a steam ham- 


mer weighing exactly three tuna, inclading piston and rod; the stroke is 
four feet, and the hammer falls by itsown gravity. What will be the force 


of the blow, making no allowance for friction? What is the formula for 
the calculation ?—J. E. 
13.—SPEcTACLES.—Can any of your readers inform me if 


there is any article in use that is better suited to the human eyes than spec- 
tacles, and ifthe articles called “ eye sharpeners” have proved a success or 





not?—J. Y. 
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Facts for the Ladies.—Mrs, E. A. Mac Rae, Shoe Heel, N. C., has 
used he: Wheeler & Wilson Lock-Stitch Machine since 1857 with perfect 
success in every respect, stitching the clothing for 30 colored servants and 
alarge family of whites, and army clothing and hospital bedding during the 
war, without the slightest repair. It is now as good as when bought. See 
the new Improvements and Woods’ Lock-Stitch Ripper. 








“Burnett’s Cooking Extracts,—The best kinds extant.’’—Sears’ 
Nationa: Review. 


Suswers to Gorrespougents. 


SPECIAL NOTR.— This column is designed for the general interest and in- 
a@ruction of our readers, not Sor gratuttous replies to questions of a purely 
busness or personal nature. We will pudlish euch inquirtes, however, 
when paid for as advertisements at 1-00 a line, under thc head of * Business 
ana Personal.’ 

ALL reference to back numbers must be by DOiwme and page. 


A. C.—It would not be a bad idea for you to advertise your 
articles in the ScrmyTiFic Americay. You will find it to be a good in- 
vestinent. 


MrxNgRaL SpEcmMEN.—To W. M. F.—Your specimen is sub- 
acetate of lead with some carbonate. 


Unit oF MEAsuRE.—To L. W. 8.—Your suggestion, that a 
measure derived from the diameter of the sun should be used, car. hardly 
be called »»vel. The French metric system is based upon the magnitude 
of the earth, the meter being the forty millionth part of the estimated cir- 
cumference measured over the poles; and all the French measures of sur- 
faces and solids, as well as the weights, are calculated from the lineal me- 
ter, which is 39°37079 inches, nearly. 

PHOSPHATE OF CHALK.—A. H. C., in SCIENTIFIC AMERICAN, 
May 4, asks how the phosphate of chalk, used in Holmes’ signal, is pre- 
pared. No such thing as a phosphate of chalk exists; nor is phosphate of 
lime, which, perhaps, he means, capable of being used in this signal. 
The substance used is phosphide of calcium. It may be prepared by 
kneading slaked lime into small sticks like a lead pencil, igniting them, 
and passiag phosphorus vapors over them, at the same time heating the 
lume. Care is required in this, as in all experiments with phesphorus, to 
prevent a conflagration.—J. 8. : 

Porsonous Coutuars.—S8. K, should burn the collar and test 
the ash with sulphuretted hydrogen, or sulphide of ammonium. If much 
ead is used, as on many business and visiting cards, a drop of sulphide of 
ammonium produces a black stain.—J. 8. 


Paris GREEN OR SCHWEINFURTH GREEN.—This is aceto- 
arsenite of copper. Mr. Charles Schofield, of Indianapolis, formerly a 
student in Swarthmore College, Pa., died last summer from inhaling a 
minute quantity of Paris green, while putting it on potato vines. The 
composition given in Dingler’s Polytechnisches Journal, Vol. LII, page 271, 
is oxide of copper, 31°29 per cent; arsenious acid, 58°65, and acetic acid 
10-0, It is thas written: 


8Cu0, As0,+Cu0, C,H,0,.—J. 8. 


Buack Boarp.—Query 17, May 4.—Take shellac varnish, 
lampblack, and floar emery, mix and apply with acamel’s hair varnish 
brush. If too thick, thin with alcohol.—P, J. D, 


Porsonous CoLtuars.—To 8. K., query 1, page 380.—Boil a 
piece of collar in ¢ilated nitric acid. Lead will be indicated by a yellow 
color on the addition of iodide of potassium, and by a black, on addition 
of hydrosuly huret of jum, or solution of sulphuretted hydrogen. — 
E. H. H., of Mass. 


Srarmsine Horn.—E. C. 8,, query 7, page 330, may do this 
by immersing the horn in a solation of nitrate of silver, and then exposing 
it to sunlight. Or it may be steeped in a hot dilute solution of bichro- 
mate of potash, and then in a decoction of logwood. Staining the hands 
will entirely depend on their{coming in coptact with the dye or not.—E. 
H. H., of Mass. 


DissoLvine Woon ovr or Mrxep Fasrics.—To J. 8., query 
12, page 390.—Muriatic and sulphuric acids are nearly useless for this pur- 
pose. Boil the rags in a mixtare of one part of nitric acid and ten of wa- 
ter, or 6 little stronger. The cotton fiber, after drying, can be shaken 
out as dust in a willowing machine, leaving the wool behind ready for 
dyeing. This is the plan adopted in England and Germany for making 
* extract,” and is used for mixing with wool in many manufactures. 
This prepared wool, however, will be found to have lost, to a great ex- 
tent, its felting property.—E. H. H., of Mass. 


CemENT Yor TExTILE Fasnrics.—To E. F., query 18, page 
380.—Use a solution of gun cotton in ether, that is, collodion.—E. H. H., 
of Mase. 


Removine Ink STAINS FROM PaPER.—To R. W. A., query 
M, page 390.—The ease with which this is done depends on the posi 
tion of the ink. If, besides being a mere tanno-gallate ink, it also con- 
tains indigo, as most really first class inks do, it will be an impossibility to 
remove ‘he stains without destroying the paper. Moreover, printing pa- 
per is sized very differently from writing or cheque paper. If the surface 
is well sized, it may be comparatively easy to obliterate the stains, but in 
the case of thick spongy printing or book paper, the ferruginous parti- 
cles of the ink will be so incorporated with the substance as always to 
leave ecme stain, whether containing indigo or not. Best English inks 
contain indige ; hence their value as indelible writing fluids.—E. H. H., 
of Mass. 


SurzrwEatine StzaM.—To R. H. E., query 1, page 354.— 
Steam cannot be so shperheated in metal pipes without decomposition. — 
EB. H. H., of Masa. 


ANNEALING STEEL.—To U, E., query 5, page 330.—The best 
way I have found to anneal small pieces of steel is to take a piece of gas 
pipe, two or three inches in diameter, and put the pieces in it, first heat- 
ing one end of the pipe and drawing it together, leaving the other end 
cpen to look into. When the pieces are at a cherry red heat, cover the 
ae saw dust. Use a ch’rcoal fire, and leave the steel in over night. 

. C. R., of O. 


Hyrpnocen Lamp.—To L., query 18, page 330, current vol. 
lst. If the tube einitting the gas does not point upwards, attach another 
piece of rubber tubing or an elbow of any other tube so as to allow a jet, 
of the gas to be tested, to flow into the uppermost part of an an inverted 
wide mouthed two or four ounce bottle. If the gas is making rapidly, or 
you can see from the lowering of tne water in the outer jar that your 
bottle is probably, full, still keeping the bottle inverted, as from the 
lightness of the gas it will stay ir the inverted vessel, remove the bottle 
gently from the pipe or tube, and apply a lighted match to the lower open 
mouth of the bottle. If the gas explodes loudly, and no flame remains in 
the tostle, it is dangerous to light the lemp. If it merely takes fire, and 
a very light bluish flame plays ‘about the bottle or in it for a few sec- 
onds#, it is pure hydrogen, and then it is safe to light the lamp. 24. If 
you make your hydrogen in « simple bottle or jar, allowing it to pass 
through a tube inverted tn the cork, you cannot stop the formation of the 
gas by closing the tabe. If you make it as J, 8. directs on page 298, the 
spparatcs is self regulating, making gas only as you use it out of the 
inner jar, though the cover of the outer jar must not fit air tight, and 
there hed better be free communication from the surface of the liquid in 

the outer jar to the open air. $4. An apparatus of the size J. §. de- 
se™bes, if used often, will need renewing in a very few dsys—in one or 
two days—unless you make the cork much tighter than can usually be 
be It takes a very close joint to confine hydrogen.—S. H. B., of 


























Scientific American. 


Nrrric Aci Srarns.—To 8. H. F., query 2, page 354.— 
These cannot be removed from cloth, though, if the acid was diluted, the 
color may be modified by the application of an alkali—say ammonia.—E. 
H. H., of Mass. 


ACIDULATION OF ALE.—To W. H. C., query 4, page 354.— 
This is the result of the acetous fermentation. The alcohol in the ale, 
absorbing oxygen from the atmosphere, is converted into acetic acid. 
The prevention may be effected by excluding the air by a tight bung. — 
E. H. H., of Mass. 


ELECTRO-DEPOSITION OF IRoN.—Query 5, page 354.—I quote 
from Napier’s “ Electro Metallurgy”: “ Iron may be deposited from a so- 
lution of its sulphate in water with a few drops of sulphurie acid added. 
Use a weak solution and a small battery.”.—8. G. 8., of N. Y. 


Nirric Acrp Starns.—Query 2, page 354.—Apply very care- 
fully, to the nitric acid stain, aguaammonia. Do not use the ammonia 
stronger than is necessary to remove the stain.—S. G. 8., of N. Y. 


Vacuum iw Casxs.—E. H. H., in reply to J. A. P., query 6, 
page 288, says the weight of the air is more than sufficient to hold up li- 
quor in casks, if the liquor would only stick together; but the liquor 
slips sideways, and so, although the lighter of the two, comes to take the 
lower place. And does E. H. H. hold that a viscid liquor, like molasses, 
can be held suspended in pumps to better advantage, and of course at a 
higher level than -vater? The power of the air to resist the descent of 
the liquor can surely net be at a disadvantage from want of mobility of 
the particles upon one another, as compared with the particles of liquor. 
Is it not, rather, that what we call gravitation, as exemplified conspicu- 
ously in fluids, is a tendency to a vertical movement—that the air does 
not seek to enter in, but is forced up by ascrew motion of the liquor, 
which screw motion is prevented when paper or other like firm 
intervenes? The liquor, that would otherwise be upheld, descends by 
dint of a mechanical power, the screw, which is made up of the tendency 
to vertical motion and viscidity conjoined. The old doctrine’ that ter- 
restrial gravitation takes a bee line towards the earth's center has, more- 
over, other phenomena opposed to it; witness the couse in its descent of 
a bullet shot from an exactly vertical rifle. Whatif we add the varia- 
tion, from a perpendicular, of the plummet suspended from the collar of 
a deep shaft ?—X. 


Winp Mit1s.—In answer to several enquiries on this suh- 
ject, I wish to say: The direct force of the wind acting on windmill sails 
is resolved into two forces, one acting in the direction of rotation, the 
other in that of the axis. This latter gives no mechanical effect, but, on 
the contrary, ncreases the pressure on the pivot of the wind shaft and 
causes loss of effect. Your mathematical readers can easily resolve the 
primary force into its resultants, and calculate the best angle of im- 
pulse for the maximum effect, etc. For the benefit of the general reader, 
who is not so fortunate as to possess these advantages, I give the results 
of theory and practice, sufficiently accurately for general purposes. In 
especial cases, requiring care, a competent person should be consulted. 
A mathematical and practical view of the case can be found in Weis- 
bach's “ Mechanics,” Vol. If, from which the following data are con- 
densed: A windmill sail consists of the arms or whips, the cross bars and 
clothing. The arm is divided into seven equal parts. The sail com- 
mences at the first point of division. The cross bar at this point is made 
equal to one of these divisions, or sometimes one sixth the length of 
arm. Each successive cross bar increases in length to the last or outer- 
most, which is made from one third to two fifths the length of arm. The 
arms are not generally made the center line of the sail, but they divide 
them so that the part next the wind equals from one fifth to one third of 
the entire width of sail. Owing to the greater velocity of the sails at 
their outer ends, the angle of impulse here should be greater than near 
the center. If the cross bars are put on the arms, commencing at the 
first division next the center, so as to make the following angles with the 
direction of the wind or, which is the same thing, the axis of rotation, 
633°, 70°, 7434°, 7734°, 793¢°, 81°, 82°, the result will approach a maximum 
sufficient for ordinary cases. The best velocity at their periphery is 2 
times that of the wind. The power of the machine will vary so greatly 
that no definite area of sail can be given for a certain power. [f actual 
work is to be done, it is better to always have power enough and to 
‘spare, In this as in everything else where power is required. I would 
suggest no less than 150 square feet of sail to each horse power.—C. A. 
L., of Tena. 











Business aud Bersoual. 


The Charge for Insertion under this head ie One Dollar a Line, jf the Notices 
exceed Four Lines, One Dollar and a Half per Line will be charged. 





Dies, punches, cutters, inventors’ models, and all kinds of 
jobbing done to order at reasonable rates and in best style, by Koch & 
Brass, 59 Scholes Street, Wiliamsburgh, N.Y. 


The paper that meets the eye of manufacturers throughout 
the United States—Boston Bulletin, $4 00 a year. Advertisements 17c. a line. 


Portable Baths. Address Portable Bath Co.,Sag Harbor, N.Y. 


Nickel Plating with or without Battery. Instructions of 
plating with new and unsurpassed solutions given on moderate terms by 
a practical plater. Address John Nagel, 83 East 7th Street, New York. 

For Sale—A Pattern and Model Business, long established 
and doing a good business. A rare chance is hereby offered. Address 
Lock Box 128, Pittsburgh, Pa. 

Wanted—Purchaser for an extensive agricultural works, 
Foundry and Machine Shops. Address 661, Lyons, N.Y. 


The only Shop in America where the Patent Vertical Portable 
Engine is manufactured. Griffith and Wedge’s, Zanesvilie, Ohio. 


Tested Machinery Oils—Kelley’s Patent Sperm Oil, $1 gallon; 
Engine Oil, % cts. ; Filtered Rock Lubricating Oil, 75 cts. Send for cer- 
tificates. 116 Maiden Lane, New York. 


Kelley’s Chemical Metallic Paints, $1, $1°50, $2 per gallon, 
mixed ready for use. Send for cards of colors, &c., 116 Maiden Lane,N. Y. 


Kelley's Pat.Petroleum Linseed Oil, 50c.gal., 116 Maiden Lane. 


Standard Twist Drills, every size, in lots from one drill to 
10,000, at &% manufact@rer’s price. Sample and circul alled toi 
Hamilton E. Towle, 1H Brosdway, New York. aay sie 


Bennett’s Rotary Engine having now had a thoroughly 
practical test of three years, the undersigned have no hesitation in 
recommending its use as a Steam Engine, Air-pump or Water- pump. 
{t has many and decided advantages over the Reciprocating form of En- 
gine, among which are its simplicity, economy of fuel aid repairs, and 
cheapness. To such as wouid like to manufacture a specialty, the success 
of which is firmly established, we will sell TERRITORY at reasonable 
prices, and invite them to examine into its merits, —Lighthall, Beekman 
& Co.,5 Bowling Green, New York.—May 28, 1872. 


Gauge Lathes with patent Nulling attachment, also Wood 
Lathes and Circular Saw Arbors of all sizes. Wm. Scott,Binghampton,N.Y. 
The Shive Steam Engine Governor—Guaranteed to be the 


best in the world. Circulars sent free. Shive Governor pany 
and Buttonwood Streets, Philadelphia, Pa. teas 





For the best Foot Power Jig Saw, address Goodnow & Wight- 
man, 2 Cornhill, Boston, Mass, 








[June 8, 1872. 


5,000 Tinners should Manufacture and Sell Wilcox Self. 
Sealing Fruit Cans, patented March 19, 1872. State and County Rights for 
Sale. For particulars, address A. A. Wilcox, 400 Ohestnut St., Pnila., Pa, 

Wilcox Patent Fruit Can Trimmings. Sample delivered free 
to any part United States for 50c. Address A. A. Wilcox, Philadelphia,Pa, 

Wanted—A good Pattern Maker accustomed to Machine 
Work, to whom steady employment will be given. Apply Grand Rapids 
Iron Works, Grand Rapids, Michigan. 

Steel Measuring Tapes Manufactured and for Sale by W. H. 
Paine, Greenpoint, N. ¥. (Send for Circular.) 

Hexagon Iron—superior quality for screws, &c., 9-16 in. 09}, 
5 in. 09, 11-16 in. 09, & in. 0834, % in. 08, 1 in. 08, per Ib. The above is 
price per bundle; single bars 2 cts. higher. Goodnow & Wightman, 
23 Cornhill, Boston, Mass. 


For hand fire engines,address Rumsey & Co.,Seneca Falls,N.Y. 
T. Shaw’s Steam Gauges, Ridge av. & Wood st., Phila., Pa, 
If you want a perfect motor, buy the Baxter Steam Engine, 


Brown’s Coalyard Quarry & Contractors’ Apparatus for hoisting 

andconveying material by iron cable. W.D.Andrews & Bro,4i4 W ater st..N.Y. 

Mining, Wrecking, Pumping, Drainage, or Irrigating Machin. 
ery, for sale or rent. See advertisement, Andrew's Patent, inside page. 

For Tri-nitroglycerin, insulated wire, exploders, with pam- 
phiet, as used in the Hoosac Tunnel, send to Geo. M. Mowbray, North 

' Adams, Mass. 

One Each—8, 10 & 12 H.P. Patent Vertical Portable Engines 
ready to ship. Circular Saw Mills for Vertical Portables. Griffith & 
Wedge, Zanesville, Ohio. 

All kinds of Presses and Dies. Bliss & Williams, successors 
to Mays & Bliss, 118 to 122 Plymouth St., Brooklyn. Send for Catalogue. 

For Steam Fire Engines, address R. J. Gould, Newark, N. J. 


Presses, Dies, and Tinners’ Tools. Conor & Mays, late Mays & 
Bliss, 4 to 8 Water st., opposite Fulton Ferry, Brooklyn, N. Y. 

In the Wakefield Earth Closet are combined Health, Cleanli- 
-ness and Comfort. Send to36 Dey St., New York, for descriptive pamphlet. 

Best and Cheapest—The Jones Scale Works,Binghamton,N.Y. 

If you want to know all about the Baxter Engine, address 
Wm. D. Russell, office of the Baxter Steam Engine Co., 18 Park Place,N.Y. 

Diamond Carbon,of all sizes and shapes, furnished for drilling 


rock, sawing stone, and turning emery wheels or other hard substances 
also Glazier’s Diamonds, by John Dickinson, 64 Nassau st., New York. 


T. Shaw’s Blast Gauges, Ridge av. & Wood st., Phila., Pa. 


Callow’s New Patent Mode of Graining Wood, 
Mak es Painters grain all woods first class who never grained before ; 
Likewise makes Grainers lightning fast who thumbed it out before. 
Address, with stamp, J. J. Callow, Cleveland, Ohio. 


The most economical Engine,from 2 to 10 H.P.,is the Baxter. 


Wanted—A Purchasing Agent in every city and county, to 
supply Nye’s fine Sperm Sewing Machine Oil. Put up in Bottles, Cans, and 
Barrels, by W. F. Nye, New Bedford, Mass. 

Presses, Dies &all can tools. Ferracute Mch Wks,Bridgeton,N.J. 
Also 2-Spindle axial Drills, for Castors, Screw and Trunk Pulleys, &c. 

The Patna Brand of Page’s Patent Lacing is the best. Or- 
ders promptly filled by the Page Belting Co., No. 1 Federal St., Boston. 

Absolutely the best protection against Fire—Babcock Extin- 
guisher. F. W. Farwell, Secretary, 401 Broadway, New York. 

An inducement.—Free Rent for three months to tenants with 
good business, in commodious factory just built for encouragement 
manufacturing. Very light rooms, with steam, gas, and water pipes, 
power elevator, &c. &c. Manufacturers’ Corporate Association, West- 
field, Mass. Plans of Building, Room 22, Twenty One Park Row, N. Y. 


Peck’s Patent Drop Press. Milo Peck & Co., New Haven, Ct, 

Persons in want of Portable or Stationary Steam Engines, or 
Circular Saw Mills combining the latest improvements, should correspond 
with Sinker Davis & Co., of Indianapolis, Ind. 

Over 800 different style Pumps for Tanners, Paper Makers, 
Fire Purposes,etc. Send for Catalogue. Rumsey & Oo., Seneca Falls, N. Y. 

The Baxter Steam Engine is safe,and pays no extra Insurance, 

Self acting Screen makes 6 grades Coal, ores, &c. A State 
right at a bargain. Geo. Lord, 282 Arch Street, Philadelphia, Pe. 

Important.—Scale in Steam Boilers—We will Remove and 
prevent Scale in any Steam Boiler or make no charge. Geo. W. Lord, 232 
Arch Street, Philadelphia, Pa. 

“ Anti Lamina” will clean and keep clean Steam Boilers. No 
injury toiron. Five years’ use. J.J. Allen, Philadelphia, Pa. 

Williamson’s Road Steamer and Steam Plow, with Rubber 
Tires. Address D. D. Williamson, 32 Broadway, N. Y., or Box 1809. 

Farm Implements & Machines. R.H,Allen & Co,, New York. 


For the best Galvanized Iron Cornice Machines in the United 
States, address Calvin Carr & Co., Cleveland, Ohio. 

Everything for Cider Mills and Vinegar Factories, Address 
J. W. Mount, Medina, N. Y. 

For the best Recording Steam and Indicating Gauges, address 
The Recording Steam Gauge Co., 91 Liberty Street. New York. 

For Solid Wrought-iron Beams, etc., see advertisement. Ad- 
dress Union Lron Millis, Pittsburgh, Pa. , for lithograph, etc. 

Belting as is Belting—Best Philadelphia Oak Tanned. C. W 
Arny, 901 and 908 Cherry Street; Philadelphia, Pa. 

Boynton’s Lightning Saws. The genuine $500 challenge. 
Will cut five times as fast asanax. A 6 foot cross cut and buck saw, $6. 
E. M. Boynton, 80 Beekman Street, New York, Sole Proprietor. 

The “ Bellis Patent Governor,” made by Sinker Davis & Co., 
of Indianapolis, Ind., is acknowledged to be the most perfect engine 
regulator now in use. 

For 2, 4,6 &8 H.P. Engines,address Twiss Bro.,New Haven,Ct. 

Hydraulic Jacks and Presses, New or Second Hand, Bought 
and sold, send for circular to E. Lyon,490 Grand Street, New York. 

Shive’s Patent Watchman’s Time Detector—the most uner- 
ring detector extant. Price $15. Shive Governor Co., 12th and Buttoa- 

“wood Sts., Philadelphia, Pa. 

T.Shaw’s Hydraulic Gauges, Ridge av. & Wood st., Phila, Pa. 
Better than the Best—Davis’ Patent Recording Steam Gauge 
Simple and Cheap. New York Steam Gauge Co,, 46 Cortlandt St., N. Y. 
To Ascertain where there will be a demand for new Machin- 


ery, mechanics, or manutacturers’ supplies, see Manufacturing News 01 
United States in Boston Commercial Bulletin. Terms $4.00 a year. 




















Vader this heading we shall publish weekly notes of some of the more promé- 
nent home and foragn vatents. 

ae 

Harvester RakE.—William H, Hurlbut, of Mirabile, Mo.—Thfs inven- 
tion relates to apparatus connected with reaping machines for the purpose 
ot removing the cut grain ffom the platform of the hine, and ists in 
mechanism for operating the rake. The operating lever receives a vibrating 
motion from the reaper, produced in any of the well known ways, which is 
imparted to a plate and shaft by means of a curved rod and pivoted bar. 
This motion is equal to about one fourth of an entire revolution, and the 
rake is made to describe about one fourth of an entire circle by means of 
projecting lugs on the plate. In addition to this circular sweeping motion 
of the rake, it isnecessary that it should have a revolving motion, in order 
to raise and depress the teeth. This is produced by means of a horizontal 
arm which is rigidly attached to the shaft, a curved arm which is rigidly 
attached to therake head, and a connecting rod. As the shart is vibrated, 
the rake head will be turned about one fourth of an entire revolution. This 
raises the teeth of the rake to an upright positionfwhen they sweep back 
from the cutter bar, and the revolving motion depresses them to a horizon- 
tal position when they return. 


Cap Box.—Albert F. Gove, of Lincoln, Vt. , assignor of one half his right 
to James Henry Batchelder, of same place.—This invention consists in 
adapting a cap holder to deliver caps, either with or without flanges. For 
caps with flanges at the top, such as army regulation caps, the upper edges 
ot the side walls are notched sufficiently to allow them to pass. As such 
notches do not affect the usefulness of the instrument for caps without such 
flanges, it can be used for both kinds. 


SzED PLANTER. —David Lorriaux, of Ottawa, Ill.—This invention furnish- 
es an improved seed pianter, which is so constructed that the dropping de- 
vice may be operated automatically by the advance of the machine, and so 
that it may be adjusted to work faster or slower by the driver while the ma- 
chine is in motion. It consists of various parts and cannot be described in 
detail for want of space. 

Sorgew Draiver.—John A. King, of Jamaica, N. Y., assignor to himself 
and G. L. Peck, of same place.—This invention is an improvement on that 
tor which letters patent were issued to W. 8. Goss, August 4, 1868. The 
parts composing the ratchet mechanism are so constructed and arranged 
that they occupy less space and are better adapted to endure severe strain 
or torsion of the instrument. 


Canal Boat.—I, Joseph Hilgerd, of New York city.—This invention has 
for its object to improve the construction of canal boats, so as to enable 
them to be propelled through the water with greater velocity and without 
injury to the banks; it consists in the following construction: Two wheels, 
made in the form of frustrums of cones, placed apex to apex, are attached 
to the shaft to which the power is applied. They are made air and water 
tight, and have paddies or blades, slightly inclined or spiral, attached to 
their conical surfaces. The walls of the forward part of the boat at the 
sides of the wheels are made double, and air and water tight, to serve as 
floats to buoy up the bow of the boat. The boat is made with two keels, 
one upon each side of its bottom. The keels are made air and water tight, 
to assist in floating the boat, They also form a channel or water course 
along the center of the boat’s bottom to receive the water from the wheels 
to prevent the banks from being washed by the swell. They also prevent 
the boat shaking. Two rudders are used—one at the rear end of each keel. 
They are made triangular in form to prevent them stirring up the sand or 
mud in the bottom of the canal in shallow water, and are connected bya 
cross bar to the center of which the tiller is pivoted. The tiller is pivoted 
to the tiller post at the center of the rear part of the boat. By this con- 
struction, the boat draws less water while carrying a heavier load than boats 
constructed in the ordinary manner, and at the same time the wheels cut 
down the water in tront of the boat and force it inward and rearward 
through the channel in the bottom of the boat, so that it loses its force be- 
fore being discharged at the stern, and thus prevents the formation of a 
swell which might injure the banks, and enables the boat to be propelled 
faster than ordinary boats can be. 


SoroLL Sawine Macutnz.—John D. Powers, of Orwell, Vt.—This inven- 
tion consists of a hand power scroll or jig saw, in which a cranked érividz 
pulley is mounted with the crank under the right hand end of the saw ta- 
ble, where it can be reached readily by the right hand for turning, while the 
left hand guides the work to thesaw. From this driver a pitman shaft, di- 
rectly under it, is driven by a belt and small pulley, and a pitman directly 
under the saw connects with the apex of a triangular trame pivoted ata 
considerable distance to the rear of the saw, and beyond the pivot connect- 
ed by swivel Jointed rods with the rear of a similarly constructed and piv- 
oted frame, between which two frames, at the front ends, the saw is stretch - 
ed by the swivel jointed rods. The saw is connected, at the lower end, to a 
rod, to the lower end of which the pitman is connected ; and the upper end 
is connected to an iron plate capable of rising and falling, in the end of the 
upper frame, and having a short eccentric lever in the upper end, for rais- 
ing and lowering it to make the saw fast aud loose. A bellows is applied 
for blowing the dust away from the work, and it is so attached to the work- 
ing gear that the blast is made when the saw is moving up, in order to divide 
and equalize the work between the up and down strokes. 


Corn PoppgeR.—Albert F. Curtis and Orin N. Palmer, of Delaware, Ohio. 
—The corn popping vessel is a cylinder made of wire cloth or perforated 
metal with tight heads of tin or other sheet metal. One head is stationary, 
while the other ishinged, so as to open and close. The handle miay be of 
wood or metal and of any desired length. It is connected with the cylinder 
by means of wires, the ends of which lap on to the handle, and are fastened 
by asliding ferrule. The ends of the wires are turned and pointed so that 
they take hold of shoulders in the handle, and when pressed down the fast- 
ening is complete. These wires are bent so as to Clasp and hold the station- 
ary head to thecylinder. Other wires bend up and over the head and ex- 
tend to the cover on the outside of the cylinder, forming the pintle of a 
hinge for the cover on one side, and a fastening hook on the other. The end 
of the fastening wire passes through a band at the end of the cylinder, and 
through a narrow radial slot in the cover near itsedge. The hook projects 
beyond the surface of the cover and catches on the same at the inner edge 
© the slot, the elasticity of the wire on whose end the hock is tormed, serv- 
ing to retain it in this position. Thus the cover is held or clamped upon the 
band. To release the cover, the wire is pushed outward, which throws the 
hook into the slot and allows it to rise. Directly beneath the head, all the 
wires are brought nearly in coftact with each other, where they are con- 
fined by a ring. 

AXLE.—George W. Ray, of Rankin’s Depot, Tean.—In this invention the 
wheels are cast with or upon, or are shrunk upon, the ends of the axles or 
spindles, so as to be a solid part of, or immovably attached to them. One 
Spindle is used for each wheel. The spindles are made long, and revolve in 
bearings attached to the under side of a wooden bolster. They are placed 
parallel with each other, and in the same horizontal plane. The spindle, 
when made long, may be made tapering or of uniform diameter, as may be 
desired, and they are kept from longitudinal movement in their bearings by 
Collars formed upon their journals and working in grooves in their bear- 
ings. 


Natt Exrgacror.—Edward A. Franklin, of Brenham, Texas.—The object 
of this impgovement is to produce an instrument for readily extracting 
nails, tacks, etc., from the matter into which they have been forced, 
which will increase its effectiveness in equal ratio with the resistance of- 
tered by the object under operation. The invention consists in a novel ar- 
rangement of levers and claws which cannot be fully described without the 
aid of a drawing. 

Drrvine Brr.—Charles Huie, of New York city.—This invention furnishes 
&n improved horse's bit, which gives the driver full control over the horse, 
and at the same time is easy upon the horse’s mouth ; it may be so adjusted 
48 to relieve his mouth when sore, and allow it to heal. It consists in bars, 
link plates, and rings, so constructed that the bars may be readily adjusted 
Closer together or further apart, or the link plates may be detached and re- 








The bars, when in 
use, lie loosely in the horse’s mouth, and the horse is guided by pulling upon 
the lower one. Should the horse become frightened or be ugly or vicious, 
by pulling strongly upon the reins the bit acts as a lever to force the horse's 
Jaws apart, and at once subdues bim. 


MACHINE For Manvuracturine Ice Cream.—Charles Gooch, of Cincin- 
nati, Ohio.—This is an apparatus designed to be used in manutactrring ice 
cream in large quantities, and is adapted to the production of different fia- 
Vors and qualities of the article in a more expeditious manner than hereto- 
fore. It consists of an arranzement of a horizoncal driving shaft in such re- 
lation to a series of vertical driving shafts and parallel horizontal ways, on 
which the cream receptacles are moved up to and away from the said verti- 
cal shafts, to allow their dasher stems to be coupled therewith, so as to 
adapt the driving shaft to operate the dashers singly and successively, or 
simultaneously. 


GRAIN METER. —Robert Rutherford, of Belleville, 11. , assignor to himself 
and Jasper Messenger, of same place. —This invention has for its onject to 
farnish an improved apparatus for weighing grain as it comes from a thrash- 
er, elevator, or other place, and consists in the combination of a box and a 
weighing lever or balance, and varicus other parts operating together as 
follows: When enough grain has been received in the box to overbalance 
the weight, the box descends and at once closes valves which prevent any 
more grain entering the box until the grain already there has been dis- 
charged. When the box has descended sufficiently, other valves drop 
down, allowing the grain to flow out into a receiver placed beneath the ap- 
Paratus to receive the weighed grain. Asthe box is lightened by the escape 
of the grain and rises, the valves retarn to their places, closing the lower 
end of the box to again receive grain. Sy this arrangement, the operation 
of the weigher is automatic, and all the attendant has to do is to count the 
number of discharges to know the exact amount of grain weighed. The 
counting may be done, if desired, by an indicator connected with the ap- 
paratus. 


WaTER WHEEL.—Levi M. Sharps, of Alanthus Grove, Mo.—This invention 
furnishes an improved water wheel, which is constructed to utilize the 
greatest possible per cent of the power of the water, by improving the con- 
struction of the buckets so as to produce the best effect, and the construc- 
tion of the guide chutes so that they may support the weight of the column 
of water, and deliver it squarely aguinst the faces of the buckets. It can- 
not be described in detail without the aid of drawings. 


Woop Scrzw.—Edwin 8. Wills, of 917 Ridge street, 
Philadelphia, Pa.—The first part of this invention re- 
lates to a spoon shaped point to the screw for forming 
& boring and tapping device, so as to dispense with 
the necessity of boring the wood previous to the in- 
sertion of the screw. The second part relates to a 
central bore of the screw from the concavity of the 
point throughout its whole length for the passage of 
the borings. The accompanying engraving fully ex- 
plains the device. This screw will not split the wood, 
asthe spoon point cuts through the fibers and the 
central bore allows ample space for the chips. Ma- 
chine screws made on this principle are found to 
operate well. They are made with a square head in- 
stead of the slotted head represented in the {llustra- 
tion. In putting ordinary screws into hard wood, the 
friction attendant upon the thread crowding the fibers 
out of place is very great, and it is hard work to drive 
thescrew. With the improved screw, the fibers are 
cut through by the tapping point sufficiently to re- 
move a portion of the friction and to secure easy 
driving, but. not enough to prevent the screw retain- 
ing a tight hold on the wood. —Patented April 30, 1872 . 


BoTT.Le CaPPriIne MacuIne.—August C. Jordan, of New York city. —Tbis 
invention relates to a machine for quickly and exactly applying tin foll or 
other thin caps over the corked ends of bottles or jars; and consists in the 
arrangement of rotary spring Jaws for pressing the foil against the neck of 
the bottle, and of a sliding spring button for holding the head of the cap 
against the stopple or cork. 

MopgeL Stanp.—George A. Gilbert, New York city.—This invention re- 
lates to a new apparatus to be used as a support for models, to be drawn, 
painted, cr otherwise imitated by artists, and siso for boards or stretched 
canvas to be drawn upon. It consists in the arrangement, on an upright rod 
or post, ofa sliding plate and adjustable cross bar, the plate serving as a 
support tor models, the cross bar as a means of steadying wider articles, or 
to suspend pendent things. By this means, a stand which can be used as a 
support for all sorts of articles is produced at small cost and in simple form. 


Bout THREADING MacuInE. —George W. Frosst, Rich d, Va., 
to Archer, Goodwin & Co., of same place.—This inventien consists of an 
automatic reversing and stop motion for machines for screwing thread 
bolts, It is also applicable for nut tapping machines. The device is com- 
posed of so many parts as to render a description impossible unless aided 
by drawings. 

Corton Press.—James W. Miller, Shannon, Miss.—This invention con- 
sists of a lever toggle, jointed bars, and a windlass or capstan working the 
follower, the lever being connected by ite short arm to a stem rising up from 
the follower, and by its long arm to the toggle jointed bars. A capstan is 
used to force the arms together by a rope and pulleys. 

Srreztr Car.—Jobn Stephenson, NewYork city.—These improvements are 
intendéd to apply more particularly to the front doors of cars which are up- 
der the control of the driver. They consist, first, in suspending the sliding 
door on ways (which are so placed as to conform to the shape of the car 
roof) and thereby securing ease of motion; and, second, in providing « 
sliding car door with sliding panels therein, bo that the car may be venti- 
lated, and the driver easily communicated with by the passengers. 

Front Gear wor Cannraczs. —Charies L. Leonard, Wells’ Bridge, N. Y.— 
This invention consists in the construction and arrangement of the various 
parte in such a way that the king bolt ie supported laterally throughout so 
much ot its length that it is prevented from vibratfag or tilting over side- 
wise, as it does when the hole or tube through which it passes is shallow. 
Very great strength is obtained, both vertically and laverally, with very 
light bars and stays, and the king bolt is firmly supported against being 
swayed laterally in its support by the carriage body. 

Horsz Smoz Nart.—Joseph Jorey, Norwich, Conn.—This invention re- 
lates to a new and useful improvement in the construction of nails for 
shoeing horses, and consists in forming the heads of such nails partly of iron 
or soft metal and partly of steel or hard metal, so that the heads may 
be made to serve as calks and be self sharpening, while they serve to hold 
the shoe to the horse's foot. 


Ticxet Hotpsr.—John W. Rockafellow, Stockton, N. J.—This invention 
furnishes, for the use of railway or other ticket sellers, a tieket box or 
helder, so constructed that the withdrawal of tickets may be effected more 
readily than heretofore. The ticket box may be of any depth, according to 
the hight of the pack of tickets it is required to hold; and in horizontal sec- 
tion, its internal size will be a trifle larger than the dimensions of the tickets. 
It is hinged to any suitable support, and has a slot through the lower back, 
just above the bottom, about as wide vertically as the thickness of a ticket, 
and also a slot through the front that will allow a ticket to come out. A 
thin plate or pusher extends into it above the bottom a quarter of an inch, 
more or less, in such manner that, when the box 1s swung forward at the 
bottom, the rear end of the ticket resting on the pusher is brought in front 
of the end of the pusher, and will fall to the bottom of the box, where it 
will be thrast out through the slot when the box goes back, so that it can be 
readily taken hold of to be pulled out. 

Bae Hotpgr.—Ethel L. Lyon, of Steamburg, N. Y.—This invention con- 
sists of a set of hooks or holding points on bars arranged on a table in such 
manner that the points may be readily brought together over the center of 
the filled bag to fold the top for tying ; when detached from the filled bag 
they are swung back to the positions for holding the empty bag open bya 
weight and spring, or other equivalent device. There is a treadle below 
the table, adapted for supporting long or short bags, to take the strain off 
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the hooks and to raise the bag for dctaching it from the hooks. 








Cuvan.—Josiah Mayes, Oxford, N. ¥.—This invention pertains to an 
improvement in the class of reciprocating churns provided with guides for 
the dasher, and it ists in the bination of shoes of friction plates with 
the dasher and vertical guides by which friction ts obtained ; which, in con- 
nection with the agitation caused by the dasher, will bring the butter in a 
very short time, and will develop all the butter there may be in the milk. 


Bow.—Ephraim 8. Morton, Plymouth, Masa.—This bow consists of a 
straight piece of strong wood, and two springs of steel wire, one attached to 
each end of the central plece. This attachment is made by inserting the 
inward ends of the springs in holes in the central piece, and connecting their 
outer ends by the bow string. These springs are coiled, near the ends of the 
center piece, to give greater elasticity; and beyond the coils they are 
curved suitably to constitute the bow, and they aro made either double or 
single. The object of having the springs connected to the center detacha- 
bly is that they may be taken out and packed in a box more compactly than 
they otherwise would be. 


Bayp Saw Gane.—William J. McLane, New York city, assignor to him- 
self and Henry Silliman, of same place .—Thia invention relates to a new and 
useful improvement in machinery for sawing lumber and marble. The 
lower pulleys on which the saws run are made Yast to the driving shaft, and 
are arranged on it in the form of a cone pulley. The upper corresponding 
pulleys are separate, and loose on an arbor. These pulleys are provided 
with recesses which allow the teeth of the saws to overhang the particular 
pulleys to which each saw is attached. This arrangement allows the plate 
of the saw to lie fat upon the pulley, and so that the set of the saw will no 
interfere. The gangs may be used either vertically, horizontally, or in an 
inclined position, as may be desired. 

Swine Macurws.—Carlos Stebbins, Pike, N. Y.—This invention relates 
to improvements in regulating the tension on the threads used. A. vibrat 
ing upper thread controller connects with the driving mechanism, and is 
governed in its movements by a peculiarly slotted dodble cam; while the 
shuttle is provided with a plate which confines the thread according to the 
degree of strength imparted by an enclosed spring. 


H&ZATING AND CooKive Raves.—William A. Greene, Brooklyn, N. Y.-- 
This invention consists in arranging heating chambers at the sides, back, 
and font of the freplace of the stove, ia a manner which would require 
drawings to fully illustrate. It also includ t of fire brick 
on the top plates of the oven. 


ComPosIrion For Coverrne Crear Tres.—John H. Harris, of Pittefield 
Mass. —The object of this invention 1s to protect the tips of cigars from con- 
tact with the mouth of the smoker, in order to prevent the saliva absorbing 
anyinjurious ingredients or injuring the tobacco. The substance used for 
this purpose is collodion mixed with ary adhesive matter, such aa gum shel- 
lac orrubber. This compound is formed into a paste and applied to the 
point of the cigar. Being waterproof, it separates the saliva and tobacco 
in an efficient manner. 


Packine Casze.—Thomas Scantlin, of Evansville, Ind., assignor to him- 
self and James M. Scantlin, of same place.—This invention furnishes a case 
for inclosing and protecting cans of oil or other liquids or substances in the 
coarse of transportation, storing, or sale; and it consists in a case construct- 
ed of metal, or of metal and wood combined, provided with a gate for the 
discharge orifice or spout of the enclosed can. The discharge tube of the 
can is placed Just below the top or end thereof, and projects through the 
case 60 that the contents of the can may be discharged without taking it 
from the case. A gate slides down over the end of the discharge tube so a 
to securely confine the cork which closes it. 


MaCHINE For SAWING Fetiies.—Jokn B. Zimmerman, of Fort Seneca, 
O.—This invention consists in improving the construction of machines used 
for sawing both curved sides of a felly. The frame, gate, connecting rod, 
crank or driving wheel, and the table, are eubstentially like the ordinary 
sawing machines of this character. Two saws are arranged in tne gate, as 
far apart as the depth of the felly to be sawed, 80 as to saw both the outer 
and inner curves at once; and they are arranged for adjustment toward or 
from each other by having the straining bolts fitted in slotted plates to vary 
them for fellies of different thicknesses; a circular carriage 1# pivoted at 
the side of the saws, the pivot being as far from the saws as the radius of 
the wheel for which the fellies are designed; the carriage is provided with 
numerous center holes for the pivot pin, to shift it for cutting fellies for 
wheels of different sizes. Spring clamps are arranged on the carriage 60 as 
to clamp the plank to be sawed at each end and bold it while sawing. 


ATTACHING KwoBs TO THEIR SPINDLES.—Andrew 8. Gray, of 8t. John, 
Canada. —This invention ists in the arrang tof a forked spindle, a 
knob with a tubular shank, and an eecentric or cam which can be turned to 
clamp the spindle and fasten thre knob to it. This arrangement ie a substi- 
tute for the screw fastening now in use, and dispenses with the necessity of 
perforating the spindle at certain places to fit the thickness of various sized 
doors. 

Grarw SePaRaToR.—John L. Custer, of Bonaparte, lowa.-—-This inven. 
tion farnishes an improved timothy and other grass seed cleaner, for attach - 
ment to thrashers and separators, and consists in the following construction : 
To the ordinary framing, casing and vibrating shoe are added a riddle and 
a carrier or stirrer, by the action of which chaff, stalks, etc., are carried 
back and the grain separated ; part passing down through the machine to 
the floor or grain box, and the remainder being carried back to the thrasher. 

Water WuEeL.—Tenison Chesher, of West Middleburg, O.—This inven- 
tion relates to an improvement in water wheels, and consists in a construc- 
tion and arrangement of parts which cannot be fully shown without draw- 
ings. Half the chutes are stationary and half movable, and when the mova- 
blefchutes are drawn back from the stationary chutes,a wedge shaped 
opening between them is preserved at all times. The current of water is 
not broken before it strikes the bucket of the wheel, and the full force due 
from a small quantity of water as well as from a large is secured. 




















SCHEDULE OF PATENT FEES: 











A sketch from the model or drawing, relating to such portion of a machine 
upward, but usually at the price 

The full Specification of any patent issued since Nov. 2, 1866 at which ime 

Oficial Copies of Drawings of any patent iseued since 1836, we can supply 
at @ reasonable cost, the price depending upon the ameunt a labor 
involved and the number of views. 

Full information as to price of drawings im each case, may be had by 


MUNN & 00. 
Patent Solicitors. 37 Park Rew. New York. 








Value of Extended Patents. 

Did patentees realize the tact that their inventions are likely to be more 
productive of profit during the seven years o1 extension than the first 
fall term tor which their patents were granted, we think more would avail 
themselves of the extension privilege. Patents granted prior to 1861 may be 
extended for seven years, tor the benefit of the inventor,or of his heirs in case 
of the decease of the former, by due application to the Patent Office, ninety 
days before the termination of the patent. The extended time inures to 
the benefit of the inventor, the assiznees under the first term having no 
rights under the extension, except by special agreement. The Government 
tee for an extension is $100, and it is necessary that good professional service 
be obtained to conduct the business defore the Patent Office. Fu!) informa- 
tion as to ertensions may be had by addressing 

MEUNN & O0., 37 Park Bow 
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(0 Lnventors. 


{ UNN & CO., Publishers of the ScreNTIFIC AMERICAN 

have devoted the past twenty-five years to the procuring of Letters 
Patent in this and foreign countries. More than 50,000 inventors have avail- 
ed themselves of their services in procuring patents, and many millions of 
dollars have accrued to the patentees whose specifications and claims they 

have prepared. No discrimination against foreigners; subjects of all coun- 

ries obtain patents on the same terms as citizens. 











Practical Hi 





How Can I Obtain a Patent? 


is the closing inquiry in nearly every letter, Jescribing some invention 
which comes to this office. A positive answer can only be had by presenting 
acomplete application for a patent to the Commissioner of Patents. Ap 
application consists of a Model, Drawings, Petition, Oath, and full Specifica- 
tion. Various official rules and formalities must also be observed. The 
efforts of the inventcr to do all this business himself are generally without 
success. After great perplexity and delay, he is usually glad to seck the aid 
of persons experienced in patent business, and have all the work done over 
agin. The best plan isto solicit proper advice at the beginning. If tne 
parties consultec are honorable men, the inventor may sately confide his 
ideas to them: they will advise whether the improvement is probably pat- 
eniable, and will give him all the directions needful to protect his rights. 


How Can I Best Secure My Invention? 


This is un inquiry which one inventor naturally asks another, who has hag 
some experience in obtaining patents. His answer generally is as follows 
aad correct: 

Jonstruct a neat medel, not over a foot In any dtmension—smaller if pos- 
sible—and send by express, prepaid, addressed to Monn & Co., 37 Park Row 
New York, together with a description of its operation and merits. On re- 
telpt thereof, they will examive the invention carefully, and advise you as tc 
ite patentability, free of charge. Or, if you have not time, or the means at 
hand,to construct a model, make as good a Den and ink sketch otf the im- 
provement as possible, and send by mail. An answer 88 to the prospect of a 
patent will be received, usually by return of mail. It is sometimes best tc 
have a search mae at the Patent Oiice; such a measure oftén saves the co: t 
of an application for a patent. 


Preliminary Examination. 


In order to have such search, make out 5 written description of the inver- 
tion, in your own words, and a pencil, or pen and ink, sketch. Send these 
with the fee of $5, by mail, addressed to Munn & Co., 37 Park Row, and tp 
due time you will receive an acknowledgment thereot, followed by a writ- 
ten report in regard to the patentability of yonr improyement. This special 
search is made with great care, among the models and patents at Washing- 
ton, to ascertain whether the improvement presented is patentable. 


To Make an Application for a Patent. 


The applicant for a patent should furnish a model of his invention, if sus- 
ceptiole of one, although sometimes it may be dispensed with; or, if the in- 
vention be a chemical production, he must furnish samples of the ingredients 
of which his positi siuts. These should be securely packed, the 
nyentor’s name marked on them, and sent by express, prepaid. Small mod- 

ls, from a distance, can often be sent cheaper by mail. The safest way to 
remit money is by a draft, or postal order, on New York, payable to the or- 
der ot Musy &Co. Persons who live in remote parts of the country can 
usually purchase drafts from their merchants on their New York corres- 


pendents. 





Caveats. 


Persons desiring to file 8 caveat can have the papers prepared in the short- 
ect time, by sending a sketch and description of the invention. The Govern- 
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ment tee for a caveat is $10. A pamphlet of advice regarding applications 
for patents and caveats is furnished gratis, on application by mail. Address 
Munn & Co., 37 Park Row, New York. 


Reissues. 


A reissue is granted to the original patentee, his heirs, or the assignees « f 
the entire interest, when, by reason of an insufficient or defective specifica. 
tion, the original patent is invalid, provided the error has arisen from inad- 
vertence, accident, or mistake without any fraudulent or deceptive iuten- 
tion. 

A patentee may, at his option, have in his reissue a separate patent tor 
each distinct part of the invention comprehended in his original application 
by paying the required fee in each case, and complying with the other re- 
quirements of the law, as in original applications. Address Munn & Co. 
97 Park Row, for full paruculars. 


Trademarks. 


Any person or firm domiciled in the United States, or any firm or corpors - 
tion residing in any foreign country where similar privileges are extended 
to citizens of the United States, may register their designs and obtain pro- 
tection. This is very important to manufacturers in this country, and equal- 
ly so to foreigners. For full particulars address Munn & Co., 3] Park Rov, 
New York. 


Design ‘Patents. 


Foreign designers and manufacturers, who send goods to this country, may 
secure patents here upon their new patterns, and thus prevent others from 
tabricating or selling the same goods in this market. 

A patent for a design may be granted to any person, whether citizen o1 
alien, tor any new and original design for a manufacture, bust, statue, alto- 
relievo, or bas relief; any new and original design for the printing of wool- 
en, silk, cotton, or other fabrics; any new and eriginal impression, orna- 
ment, pattern, print, or picture, to be printed, painted, cast, or otherwise 
placed on or worked into any article of manufacture. 

Design patents are equally as important to citizens as to foreigners. For 
tull particulars send for pamphlet to Munn & Co., 37 Park Row, New York. 


Rejected Cases, 


Rejected cases, or defective papers, remodeled for parties who have made 
applications for themselves, or through other agents. Terms moderate 
Address Munw & Co., stating particulars. 


European Patents. 


Mums & Co. have solicited a larger number of European Patents than 
any other agency. They have agents located at London, Paris, Brussels, 
Berlin, and other chief cities. A pamphlet pertaining to foreign patente 
and the cost of procuriog patents in all countries, sent free. 

Mux & Co. will be happy to see inventors in person, at their office, or to 
advise them by letter. In all cases, they may expect an honest opinion. For 
such consultations, opinions, and advice, no charge is made. Write plain; 
do not use pencil, nor pale ink: be brief. 

All business committed to our care, and all consultations, are kept secra 


and strictly confidential. 
In all matters pertaining to patents, such as sentustinn interference e, 


procuring extensions, drawing assignments, examinations into the validity 
ot patents, etc., special care and attention is given. For information, and fo: 


pamphlets of instruction and advice, 
Address 
MUNN & OO., 
PUBLISHERS SCIENTIFIC AMERICAN, 
37 Park Bow, New Work. 
OFFICE IN WASHINGTON—Cerner F and 7th streets, opposite 





Patent Office 
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FOREIGN PATENTS---A HINT TO PATENTEES, 





It is generally much better to apply for foreign patents simultaneously 
with the application in the United States. If this cannot be conveniently 
done, as little time as possible should be lost after the patent is issued, ag 
the laws in some foreign countries allow patents to any who first make the 
application, and in this way many inventors are deprived ot valid patents 
tor their own inventions, H should also be borne in mind that a pateat is 
issued in England to the first introducer, without regard to the rights of the 
real inventor; therefore, it is important that all applications should be 
entrusted to responsible agents in this country, who can assure parties that 
their valuable inventions will not be misappropriated. The population ot 
Great Britain is $1,000,000; of France, 37,000,000; Belgium, 5,000,000; Austria, 
36,000,000; Prussia, 40,000,000; and Russia, 70,000,000. Patents may be secured 
by American citizens in all of these countries. Mechanical improvements 
of all kinds are always in demand in Europe. There will never be a better 
time than the present to take patents abroad. We have reliable business 
connections with the principal capitals of Europe. A large share ot all the 
patents secured in foreign countries by Americans are obtained through our 
Agency. Address 

MUNN & CO... 
37 Park Row, N. Y. 

@@” Circulars, with fuil information on foreign patents, furnished free. 








Anventions Patented in England by Americans, 
(Compiled from the Commissioners of Patents’ Journal. | 
From May 8 to May 13, 1872, inclusive. 


CarDInG Enaryez.--J. F. Foss, Lowell, G. E. Taft, Worcester, Mass. 
CENTRIFUGAL Macutne.—J. Cattle, Boston, Mass. 

CLAMP For Jornine Ropges.—T. H. Alexander, Washington, D. C. 
ComposiTion Stong.—J. Anderson, New York city. 

ComMePRESSING METALLIC ARTICLES. —J. B. West, Genesee, N. Y. 

Curtne Tosacoo,—J. D. Culp, Gilroy, Cal. 

Etxorric Torce.—W. W. Batchelder, New York city. 

EYELETING MacHine.—J. E. Wiggin (of Massachusetts), Middlesex, Eng. 
KNITTING MACHINE, ETO.—W. R. Ramedell and J. E. Crane, Lowell, Mass. 
LUBRICATING ComPpouND.—B. French, Rochester, N. Y. 

MAKING Nets.—G. B. Lewis, W. M. Ward, East Boston, Mass. 
PNEUMATIC SIGNAL.—A. G. Myers, New York city. 

PRINTING TELEGRAPH.—T. A. Edison, Newark, N. J. 

Puvpiine APPpaRaTus.—fH. A. V. Post. 

Rotary Eneine.—G. B. Massey, New York city. 

Sprnnine MuLe.—J. Sutherland, East Hampton, Maas. 

STEELIFYING Iron.—T. Sheehan, Dunkirk, N. Y. 

Traction Enatne.—G. W. Fitts, Philadelphia, Pa. 

TREATING CoRN, ETO.—G. M. Wells, Boston, Mass. 

Visz.—A. P. Stephens, Brooklyn, N. Y. 








NEW BOOKS AND PUBLICATIONS. 


TH ScrENCE OF HEALTH; anew Monthly, devotedto Health 
on Hygienic Principles. $2a year. Samuel R. Wells, 
Publisher, 389 Broadway, New York. 

This new magazine occupies a large and important field, and is likely to 
obtain a very wide circulation. It presents a handsome appearance, its 
contents are varied and interesting, and if maintained on the present stand- 
ard can hardly fail to prove a success. We heartily wish for it a prosperous 
and useful career. 

THE FRUITS AND FRUIT TREES OF AMERICA. By A. J. Dow- 
ning, ne Member of the Royal Botanic So- 
ciety of London, etc. New York: John Wiley & Son, 15 
Astor Place. 

This is a second revision by the late author’s brother, Mr. Charles Dow- 
ning, of Part I. of this excellent work. He has made large additions to the 
original book, including therein an appendix of 1872, which contains many 
new een varieties. Pr.ce $2.50. 
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Parties wishing or purchase Bgecial 
 - atents ° el fos copy ste * The Patent Bul- phite. aengows (the 


letin.” Also 





OODY & rey to. ots Broadway, New York. 


oie 


Mase. Tlus- ‘Mac co 





A. 8. & J. GEAR & CO, Keri work:. Chair Machinery. ete 
yt a ah rete pt emi OF 


dress, f 


bdaemieatt ae : lis; ey l 


‘or catalo; 
“Tn. BAILEY & VALL, pareve N.Y 


tar See "OR TWO YEARS. 
UTICA STEAM GAUGE CO., Utica, N.¥- 
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HE Union Iron Mills, Pittsburgh, Pa. The 


attention of Engineers ‘and Architects is called to 

oo improved W bp ros Seome and Girders (patent: 
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fauiges, which have prove loved vo MObiectionable in the old 
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LEHI ‘ Potained pan bn ~ 7’ cescriptive lithogra dress 
CO A I TON, Wilk be mag pe na Carnegie, Kloman & Co. Union iron birlis, Pitts Burch Pe 


ATHE CHUCKS—HORTON’S PATENT 


- from 4to Also for car wheels. — 
HORTON & BON, Windsor Locks, Cou. 





ork, 
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Tin, Sheet Iron, and Cupperaate 


Workers, and 


Boiler Makers. 


A Practical Workshop Com mpenion for Tin, 
Sheet Iron, and Copperplate kers: Containing 
rules tor describiog various kinds of patterns used by 
tin, sheet iron, and copperplate workers: practical 
geometry ; mensuration of surfaces and solids; tables 
of the wel, 
areas and c - 
lackers, cements 
J. Blian, Master M 
lllustrations. 

The Practical Metal Worker's Assistant: 
Comprising metall c chemistry; the arts of work- 
ing all metals and al ys; = ng of iron and steel; 
hardenivg an . temperi elting and berg cast- 
ing and a te junding ; wor H 7) sheet metal; the pro- 
cesses dependent on the ——-, of the metals sol- 
dering; aud the most impro roved | rocesses and tools 
employed by metal workers. With the application 
ot the art of electro-metallurgy to manufacturing 

by Oliver Byrne. A new, revised and im- 
edition, to which is added an Appendix con- 
taining the manufacture of Russian sheet iron, by 

John Percy, D., the manufacture of malleable 

iron casting, and improvements ia Bessemer steel, by 

A. A. Fesquet,with Over 600 illustrations. 8mo. si 00 


The Sheet Metal Worker’s Instructor, for 
Zinc, Sheet lion, Copper, and Tin Plate Workers, and 
others: Coptaioing a selection cf geometrical prob- 
lems; also, practical and simple raies for describing 
the valious patterns required in the different 
branches of the above trades. By Reuben Henry 
Warn, practical tin piste worker. To which is added 
an Appendix, containing instructions for boiler mak- 
ing, mensuration of surfaces and solids, rules for cal- 
culating the weights of different figures of iron and 
steel, tables of te of iron, steel, etc. [llustrated 
by 32 plates and wood engravings. inl vos 
8vo 





ey te oA circies ; japan, varnishes, 
mocwiiens, etc., etc. By Lero 
= over one eer 


proc ~~ 
proved 


[@ The above, or any of my books, sent by mail. free 
ot postage, upon receipt of price. 

My new, revised and enlarged Catalogue of PRAC- 
TICAL AND SCIENTIFIC & OKS, comprising almost 
every art, trade and calling, 96 pages, 8vo., will be sent, 
free of postage, to any one sending his address. 


HENRY CAREY BAIRD, 
INDUSTRIAL PUBLISHER, 
406 WALNUT STREET, Philadeiphia. 





Circular Slide Valve.—To Railroad Mavagers and 
Other Users of Steam Power. I will guarantee an addi- 
tion to the working power of an nA locomotive orslide valve 
engine, of one third to one half, at very small cost avd no 
increase of running i a Tests desired evesrwhere. 
Circulare free. J. ALLANT, Burlington, 


ORIGINAL PATENT AGENCY, 
Established 1859. We have orders directly and thidugh 
our Local and Traveling Agents throughout the country, 
for the purchase of aay variety of useful lpventions. 

E. H. GIBBS & CO., 11 Wall St., New York. 
T R. BAILEY & VAIL, Lockport, N. Y., 

@ Manufacturers of Gauze Lathes, Chair Machinery, 
Stave and Shirgle Machines, Engine Laths, Key Sea’ 
Cutting Machines, Upright Drills, &c. &c. 











UsEFUL ALLOYS AND MEMORANDA for Gold- 
smiths, Jewelers, etc. 18mo. Flexible 
cloth, 75 cents. 

D. VAN NOSTRAND, Publisher, 

23 Murray St. & 27 Wurren St., New York, 

*,* Copies sent free by mail on receipt of price. 


VARIETY MOLDING MACHINERY 
CIRCULAR SAW. BENCHES. 


J. P. GROSVENOR, Lowell. Mass 


AMERICAN 
Newspaper Directory 


For 1872 
NOW READY. PRICE FIVE DOLLARS. 


GEO. P. ROWELL 0., Publish 
it Park 4, ¢ ork. bars 


CAN BE ORDERED THROUGH NEWSs-DEALERS. 


PROPELLER 


Of any capacity and elevation, without Valves. For clean 
water, sand, sawdust, $ WwW. BB BUCK, Sec., 67 N. 


Front St, , Philadelphia, 
For the Parlor. Send a Stamp for ®t 


MAGIC iid. c Res Bese, Se 


New York. 


URDON IRON WORKS.—Manufacturers 

















of Pumping nes for Water Wests, High andlow 
kine gar Mi 1 Jam iy and ‘Bo we of all 
Presson be aUBBARD WT: 


TAKER, 10 Proet me ated omerel. 


. SHAW's HYDRAULIC DISC, to sustain 
av 8 Wood eeetablpaie Barer Sha ide 


PLATINU a. M. RAYNOR, 


25 Bon New York 
For all Laboratory and a4 - x purposes. ’ 


ADMIUM, NICKEL, BISMUTH, PLAT- 
Di, INA , Aluminium, Aseptic Corals, Antimon 
&S CHTWAN | ° 


Zine Metals For Sale by L . FEU 
GER, 55 Cedar Street, New Yor. 


Moseley Iron Bridge and Roof Co., 


Wro’t-Iron BRIDGES, Wro’t-[RoN HovszEs, 


CORRUGATED IRON, 


CORRUGATED [non SHUTTERS, Doors, Panerseems, &o. 
Office, 5 Dey Street, New York. 


BLAKE'S PATENT STEAM PUMP. 
= END FOR 


CIRCULAR. 


51 CHARDON 
Boston, .. 


fevers >) 3 


pty d ane one 24-B AUP 
Circular. Cuas. P. 
5 ec0.” "@ Vesey st. New Yorke 


SAFETY HOISTING 























MACHINER 
OTIS’ Machine 





hts of metals, lead pipe, etc.; tables of 
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ne nr a 
my ait jane Al Dome, 


ons os 

confuse ¥ not boast 
retiailie, oes es ~,- all t oes, 
tiful pam Tet tree. Geo TALLCOT, 
% snpblet¢ rty st., New York. 
Gearing, Shafting 


HE HYDRAULIC ROTARY GOVERNOR 
ations speed pmch ah tmene) — ony per cent of vari- 
8 ROGERS, Tu. 19 John st. Bostom Mase 


— 
~ cable. Wer do 








ee ——————ee—eEO 


NEW PA TTERNS. 


seuss: TOOLS—all sizes—at 
R. J. GOULD, 9% to 1138.N. 


rons TERA. | | 





ORTABLE STEAM ENGINES, COMBIN 
ae ame ot emetnet. & durabthity and econ. 
um of weight and 


widsye ad | a tavorahiy known, more than 


or no sale. 
pL cunt pn eppltcetion.. 2 + ay 
_«. Cortlandt st. New York. si aces el 








CINCINNATI BRASS WORKS. — En 
at neers and Stesm Fitters’ Brass Work, Best Qu 
at lowest Prices. F. LUNKENHEIMER, Prop’r. 








MINING COMPANIES. 


TORS. 


penmtmenaes invited. ene — 


WASHOE TOOL MANUFACTURING C0, 


Cor. of Park and Cofteye Places, New York. 





2” Manufacturers of the CELEBRATED “ Wasnoz"’ ADZE EYE PICKS, adapted for Rarumoap, Coan, and 





S23” AWARDED THE FIRST PREMIUM, AT THE FAIR OF THE AMERICAN INSTITUTE IN 1868, OVER ALL COMP fT- 


Send for circulars. 





Machinery, 


Wood and [ron Working ot every kind. Leather and 
Rubber Be iting, Emery Wheels, Babbitt Metal, &c 
GEO. PLACE & CO. , 121 Chan. bers & 103 Reade Sts.  & = 


Machinists’ Tools. 


The largest and most complete assortment in this cOun- 
try, meneucped by 

NEW YORK STEAM ENGINE COMPANY 
‘ah Chambers & 103 Reade Streets, New York. 


Cold Rolled Shafting. 


Best ard most perfect Shafting ever made, gensteesy 
on pend in pares Pquantities, furnished in any lengths up 

024 ft. Also, Pat. Coupling and Selt- — FS weg 
angers. ORGE P. ACE 


121 Chambers & 103 Reade Sesesee New Y¥ rk. 


Sturtevant Blowers 


Of every size and description, constantly on hand. 
GEORGE PLACE & CO. 
121 Chambers & 108 Reade Streets, New York. 








as 








WIL Pt tr 
PATENT PUNCH 


ING PRESSES 
For RAILWAY SHOPS, AGRICULTURAL MACHINE 
SHO OILER MAKERS, TINNEKS, BRASS MANU- 
FAC CTURERS, SILVERSMITHS &c. | the best 
Presses pr: uced. Send for Catalogue and Price List. 
NEW YORK STEAM ENGINE CO., 

















121 Chambers & 108 Reade 8t., N.Y. 
LOODSTONE — BEST HUNGARIAN— 
for Burnishing. Imported b L 2s. W. FEUCHT- 
ANGER, 55 Cedar Street, New 
M ANUPAOPURING SITES—Cheap. Wa- 
de = = Rail Facilities. Address JAMES STRAT. 
ry B Trade, Bordentown, N. J. 
EDWARD H. HOSKIN, 
CONSULTING AND ANALYTICAL CHEMIST, 
Lewell, Mass. 
OOT LATHES, Back Geared and Plane 
Chucks, Slide Rest, &c. Just the article for Sewing 
Machines and Shoe Factories. ‘1. SHANKS,Baltimore,Md. 
At “SKIDDY,” in it ‘0 rele on MISSOURI 
KANSAS A EXAS R 
Under the Gapiees mf vie Ft NY es BUREAU OF 
THE AMERICAN COLONIST AND HOMESTEAD 
JOURNAL, cot taining maps, with fall particulars as to 
the Organization of the Colo ony, the ruts Evocaemens, 


Climate, Wood, Water, etc. “a. SEN tg FRE on applica- 
tion to’ 8. R. WELLS, Sec tion, 
339 iodine ow York. 





RISDON’S IMPROVED 


Torbing Water Wheel 


Is Cacee, simple, strong and durable: 
upon a test has yielded over 8 per 
cent at full gate, a over 76 per cent 
at seven-cighths gate. 
d for circular to 
T. H. NISDON & Cc 
Mount Holly, New Jersey. 


Flonring Mill near St. Louis, Mo., 


FOR SALE. 
A 


FIRST CLASS Merchant Flo ouring Mill 
with —~<- run- 4 | ene of turujng out 
over 400 barrels of flour in 24 ho 
This Mill s “situated in Belleville, lls.. a rapidly 


eowin T —now one of the subur'! int Louis, 
is connected by three Rairoads miosis 
values teed Bony bene 
e snrroun ving ¢ ntry produces, in an eminent de- 
ee, eihe quality Se: Sneat which has made the St. Louis 
rands of flour so famous. Besides erjoying the 
advantages of St Louts proper. s such as faci ities for 
ang oy ators; ample sup- 
ply of labo sondy market—the place has some. 
wheat - own: I nents of eoeeliegt 
Sent at lower pr: ces an cu 
coal of the best qua’ aallty; lesser 
ta = ane c ospee vind, . 
respects o is are un- 
Pyen r, greatly more favorable than those 
om Centra! and Western Missouri. ss the 
featere will commend i 
m this petgnd® rho Hy 
Fishing t past season, 
the one now about opening 
Louis has obtained such a commandin position D 
the flour trade, which is still growing steadily, that the 
business has become one ot the first magnitude, and very 


lucrative. 

ral terms can be fi Mi 
*his is a chance seldom offered, and to a practical and 
esponsible zs cannot fail to prove an excellent in- 


—— IMBS, MEYER & FUSZ, } for Mil 
Leuis, Mo. } ewner. 
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WOODBURY’S PATENT 


Pianin } and Matching 
d Molding Mach ray & Wood's Planers. ce 
w Ar’ er oes working 


NEW YORK STENCIL WORKS, 


87 NASSAU 8T., NEW YORK. 


Stee: Stamns and Dies, and Stencil materials. 
Terms-~ casonable, and good work guaranteed. 


y 


Stencils ot all kinds; Brass Labels for Manufacturers; 





No risks to purchaser. 


Whalen Turbine u 
Waa.en & Bro. Ballston Spa,N. Y. 


Pamphiet,free. Sern 


Send for 





BR econ. ¥- Military Academy, Pough- 
keepsie, N. Y. A thorough- going school for boys. 








Buy E BARBER’s Bit BRACE. 





4 Glass, finely ground Bone Dust Borax, Saltpetre. 
or Sale by L. & J. W. FEUCHTW 
Street, New York. 








MOLDING, MORTISING, 
TENONING & SHAPING 
MACHINES; 


BAND SAWS, 
SCROLL SAWS 


Planing & Matching 


MACHINES, &c., 


{For RariRoap, Car, and Aort- 
= LTURAL SnHops, &c., &c. 
82” Superior to any in use. 


J. A. FAY & CO., 


CINCINNATI, O8TO, 


STEEL CASTINGS 


O PATTERN;; tensile strength equal to 
ught iron; will rivet over, bend, or case perden. 
eavy wen at low prices. LIP 8. ‘JUST TIC 
4NorthS® st., Phila.; 42 Cliff st., New York. 








You ask WHY wo can sell 
First Class 7 Octave Pianos for 
2: ? We avswer—It costs 
$300 to make any $600 
Piano sold through Agents, all 
of whom make li 
We have no 
direct to fam 
and warrant Five Years. 
4 for iNustrated circular, {n 
which we refer to 300 Bankers, 


Les. 





























know) Frenastn os mabe on Steen 
using our nm ates an 
Pa Us. Piano 0 Com 865 Broadway, Gew York. 
WRIGHT'S Bucket 
! | Vii Plungers are the_ best. 
Send for circular. alley 
Machine Co., Easthamp 
ton, Mass. 
2ND HAND ENGINES AND BOILERS 
Bought and Sold on Commission, in good running order, 
cheap for cash. Sellers wishing ‘to reener same on our 
books, please send tor blanks to fill. EDWD. E. a 
ERTs, * Bonsulting Engineer, 15 Wall St., New York 
F LE COUNT’S PATENT HOLLOW 
LATHE DOGS, and his Machinist Clamps of both 
Lron and Steel. 


1 set of 8 dogs, from % to 2 inch, $6°50, 





His expanding Mandril is a id ous tool, which has 
long been needed by every Machin 
Send tor —— wore. 
. La COUNT, South Norwalk, Conn. 


PATENTEES, 


HU WISH TO REALIZE PECUNIARY 
benefit from their inventions, either by sale of 

their rights, or partnership with capitalists, are invited 
to send for our ese, circular. Many valuable 
labor saving inventions are lying dormant —_ might 





realize a fortune for thelr owners if brought properly 
befor~ the’ pat lic. E. E, ROBERTS & conn Consulting 
Engineers, 15 Wall Street, how York 





OOD WORKING MACHINERY—Spe- 
cialties. —Freizing Heinen dine Bene Mechines, 





machine 
3 I Liberty street, 





No. 348 BROADWAY HEW TORK. nares 


mcs 


OOD, 
Circalars. 


Vides 


Sudbury street 


Low Price Band Saws, Oval TA ty enches, W ox 
aprning sate’, © é&c. HO OPE 5 On yi & 183 
lacl io. 





ELSPAR,FLUORSPAR,FLINT, QUARTZ, 
ANGER, 55 Cedar 





1832. SCHENCK’S PATENT. 1871, 


WOODWORTH PLANERS 


es, Wood and Iron Wor Ma- 
ry, Bagiute, ‘Holler, ete, JOHN B, SCHENCK 
3, Matteawan, N. Y. and 118 Liberty st., New York. 


OOD-WORKING MACHINERY GEN. 
erally. Specialties, Woodworth Planers and Rich- 
ardson 6 Patent [Improved Tenon Machines. ag 4 and 
26 .» corner Ve pion st., Worcester 
WITHERBY RUGG, & RICHARDSON. 


Machines. 


TANDARD, UNIVERSAL, INDEX AND 

PLAIN, in every variety, of unequalled design and 
eA class workmanship. Send for illustrated catalogue 
to the Braryarp MILLING MacnINe Company, 80 Milk 
Street, Boston. Works at Hyde Park. 


ICHARDSON, MERIAM & Co. 
Manufacturers of the latest improved Patent 
lels’ and Woodworth Planing Machines, "Matcmong, Sesh 


and molding, Tenoning, Mor yi Ver- 
Reba w Mille’, ie 
a- 


ater 











Seal, ang d Cireular fortis ate 


my Bpoks, ood We ee My 


other of Wood-workt achinery. 
and Drive Tints sont on application, _~ Be, 
cester, Mass. Warehouse, 107 Liberty st. New Yor 


HINGLE AND BARREL MACHINERY,.— 
Emproved — § Patent Shingle and Heading Ma- 
mplest and beet in use so, Shingle Hesding 

and I Stave sore, Stave Eee ualize ers, "He ng Planers 
Turners, etc. Address TREVOR & Co., Lockport, N. ce 


; tit 


ANGANESE—BEST BLACK OXIDE— 
for Steel ) Highest test ore pow'd. Im- 

orted by L. ¥E 

street, New York. 


une WANGER, 55 Cedar 

UERK’S WATCHMAN'S TIME DE- 

TECTOR.—Important for all .arge Corporations 

and Manufacturing concerns—capable ot controlling 

with the utmost accuracy the motion of a watchman or 

atrolman, as the same reaches as hy stations of his 
eat. Send for a Circular. KR. BUERK, 

P. 0. Box tint Boston, Mass 
B.—This detector 1s covered by two U. 8. Patents. 
Parties using Or selling these instruments without autho- 
rity from me will be dealt with according to lew. 


Andrew’s Patents. 


oy 
2171 

















Netseciess, Friction Greeved, er Geared Hotst- 
ers, suited oevery wa 
enon atere levators. "Seve t Accident, if 
lecberpsnssty. jae 3 Creak. 
ny 
Ose Oeefiinty Saaines, cable os and ae 1-3 te 
wer. 
Oentrifuga ‘ine, 100 to © Gallons 


iu imme » Seeee Pumps ja the, ¥ eon ae 
gut tisk coe Durabie, and Ecopemical. 


MD. ANDREWS & BRO. 
414 Water street, New York. 





———— 








OF THE 


SCIENTIFIC AMERICAN, 
The Best Mechanical Paper in the World 


Ayears numbers contain over 800 pages and several 
hundred engravings of new machines, ueefal and novel 
inventions, manufacturing establishments, tools, and 
processes. 

The SCIENTIFIC AMERICAN ts devoted to the inter - 
ests of Popular Science, the Mechanic Arts, Manufac- 
tures, Inventions, Agriculture, Commerce, and the In- 
dustrial pursuits generally, and is valuable and inetrac- 
tive not only in the Workshop and Manufactory, but also 
in the Household, the Library, and the Reading Room. 


To the Mechanic and Manufacturer / 


No person engaged in any of the mechanical pursuits 
should think of doing without the Sc1enTIFIo AMERI- 
can. Every number contains from six to ten engravings 
of new machines and inyentions which cannot be found 
in any other publication. 


Chemists, Architects, Millwrights and Farmers 


The SCIENTIFIC AMERICAN will be found a most 
useful journalto them. All the new discoveries in the 
science of chemistry are given in its columns; and the 
interests of the architect and carpenter are not over- 
looked, all the new inventions and discoveries apper- 
taining to these pursuits being published from week to 
week. Useful and practical information pertaining to 
the interests of mill wrights and millowners will be found 
published in the ScrenTIFIO AMERICAN, which informa- 
tion they cannot possibly obtain from any other source. 
Subjects in which planters and farmers are interested 
will be found discussed in the SCIENTIFIC AMERICAN 
many improvements in agricultural implements being 
illustrated in its columns. 

We are also receiving, every week, the best scientifie 





journals of Great Britain, France, and Germany ; thus 
lacing in our p i all that is transpiring in me- 
chanical science and art in these old countries. We 


shall continue to transfer to Our colamns copious ex- 
tracts, from these journals, of whatever we may decm of 
interest to our readers. 


TERMS, 
One copy, one year . - ° ° e $3.00 
One copy, six months - - . ° ° 1.50 
One copy, four months ve ee yh ee 1.00 
Ten copies, one year, each $2.50 2.00 
CLUB BATES { Over ten copies, same rate, each 2.50 


One copy of Scientific American for one year, and 


one copy of engraving, “ Men of Progress,” 10.00 
One copy of Scientific American for one year, 

and one copy of “ Science Record,” - <« - 4.00 
Ten copies of “Science Record," and ten copies 

the Scientific Americar for one year - . . 


85. 00 
CLUB PREMIUMS, "* 
Any person who sends us a yearly club of ten or more 
copies, at the foregoing club rates, will be entitled to one 
copy, gratis, of the large steel plate engraving, “ Men of 
Progress.’ 

Remit by postal order, draft or express. 

The postage on the Scientific American is five cents per 
quarter, payable at the office where received. Canada 
subscribers must remit, with suoscriptton, 25 cents extra 
to pay postage. 

Address all letters. and make all] Post Office orders or 
drafts payable, to 


MUNN & Co., 





37 PARK ROW, NEW YORK 
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dvertisements will be admitted on this page at the rate of 
$1°0O per line for each insertion. Engravings may 
Aead advertisements at the same rate ver line, by mec-s- 
wrement,as the letier- press. 


RUMPFF & LUTZ, |: 


42 SEAVER ST., NEW YORK, 
AGENTS FOR THE UNITED STATES FOR 


FENNER & VERSMANN’S 
Anthrazern Patent. 








ASPHALTE ROOFING FELT. 





WELL tested article of good thickness 

and durability, saitable for steep or flat roofs; can 

lied by an crdmary mechanic “ bene laborer. 

Send or circular and samples to E. , w 
Maiden Lane and 9 Liberty t, 1 











Three-Ply 43 Two-Ply Sheathing. Send for 
Samples ané Circ 


MICA ROOFING. ‘COMPANY, 73 Maiden Lane, N.Y. 


BOLT *ORGING MACHINES. 
Can be seen in operation at manufactory. To © apital- 
st, these machines offer two hy to make money. 
JO ABBE, Patentee. 
39 Charles Street, Providence, R. I. 


AVELING & PORTER’S 
ROAD & FARM LOCOMOTIV ES 


Can be seen constantly at work berening. a 2 roads 
hauling stone within a few miles of New ¥ 
W. C. OASTLER, 4 Exchange Place, New York, 











THE SELF-FEEDIN 
FOUNTAIN MARKING “BRUSH 


For Sale by Hardware Qoclers and Stationers. Gene 1) 
cents for Sampleto G. W. KINGSL&Y, Buffalo, N. Y. 


$50). 000 iF INVEST IN PATENT 





RIGHTS. Address B. B. MANU- 


CTURING COMPANY, Republic, Seneca Co., Ohio. 


° MANU FACTU REKS — Wanted — One 
to take, on Be alty, ee raves MEAT ~ 4 
VEGETABLE CHOPP: PPER, pai. D 
Scientific American, March 2, which yr simplicity ond 
cheapness has no equal. For fai} articulars, address 
J. R. P PIPER. Harrisburg, 2 Pa. 








W 7 ANTED—A Partner with Capital, to 

maonfacture an Apple Parer and Slicer com- 
bined, patented a uly, and ree mrrores the last 
wint->. LVIN A. FOS ER, Chelsea, Mass. 


Machinery "85. rey Beas. 


Engineers & Manufacturers’ Agents, 98 Liberty St. N. Y. 


THE HEALD thed STISCO 








“aNVag G29 @ MAKIGJ LIM 





HORIZONTAL PUMP, 


PATENT CENTRIFUGAL PUMPS, 
VERTICAL AND HORIZONTAL, 
RE USED ALL OVER THE UNITED STATES 
and the Canadas, and also in Great Britain. Send 
‘or our new Illustrated Pam = © containing hundreds 
makers, Contractors, 
rick- makers, Distillers, etc. .;With 19 pages of the strong- 
ent ble ree (Nine pages of references.) 


bi 
er Pumps known in, the United States, including 
New York. Asa Bet y= pump, and as an 
Trrigator, it tA unrivalled. both for cheapness and effi- 
ciency. It makes a splendid Fire Pump. 





SCHLENKER’S PATENT 








Bociaies Cavern Agents, for the N 


are also 
Bee ete Regge 


RON PLANERS, ae LATHES, 
ity, on heb, and Peete te Tete we oo gel 
N MANUPACTU 


m and 
ING CO., New Haven, Conn. 








aun. ray steam and Sa fuel. 
HENRY BULELEY, ENGINEER, 
oo Liberty Street, New York. 





STEAM PIPE AND 
BOWER Coven. 
Eee eRe iy. 24 0t.  Lous 


MICROCESOT BS 


the Enterta!nment 


as Peay Cl Cheer pS Le sent free on 
application. McA fetes o pesrated rice aseau St. N.Y, 





PATENTEE AND SOLE 


St DBURY 


B. F. STURTEVANT. 








MANUFACTURER OF 


PRESSURE BLOWERS & EXHAUST FANS 


STRE 


ET BOSTON M ASS 


ED WITH ry O ENGRAVINGS 





Swain Turbine. 
“Our Low-Water Wheel from this on” 


ILL DO TEN PER CENT MORE WORK 
ver doe the ee ore in every py 
a the Lowell Tests. 
‘or Report of tests at Lowell, with Diagrams and 
oles of Power address 


THE SWAIN TURBINE CO., 
Nerth Chelmsford, Mass. 


LUBRICATORS. 


BEY?U 8’ celebrated Self-act 


-— ght 
prem AS for Cylinders is now raed by 








stationary engines. 8. aad by bantre reds 0 
R ationery swine bd Me Livesty oe. “NY 


AT. SOLID EMERY WHEELS AND OIL 
Fools, Nertuamoton imnery Wheeldo. Leeds-Mass. 








A. 8S. CAMERON & CO., 


ENGINEERS, 
Works, foot or Kast 23d 
street, New York city, 


tea Pumps, 


Theatre un 


MORRIS, TASKER & CO., 


MANUFACTURERS OF 


American Charcoal Iron Boiler Tubes. 


Wrought-Iron Tubes and Fittings, 
For Gas, STEAM, WATER AND OIL. 


2 Steam and he | poe Supplies, Machinery for 
Coal Gas Works, &c. & 
NO. 15 GOLD ST., NEW YORK. 





tie 








Damper Reg. Pat.GageCocks, Water Feed Reg’s. 


== Or 








Send for circulars. MURRILL & KEIZER, Balt., Md. 








“First Find a Leader 


8. 8. WOOD & CO., Newburgh, N. Y.: 


by Mr. O. 8. SHaw, the leader of our Choir, 


Yours truly, 


who has Go in Him, 


then Go and Do Likewise.” 
The following correspondence explains itself: 


Covert, Van Buren County, Michigan, April 9, 1872. 


GENnTLEMEN—Your Household Magazine gives good satisfaction ; in fact, those taking it at this office are hap- 
pily disappointed. And as for the Organ you ordered, we do not wish a better one. The children are perfectly 
delighted, and children of a larger growth are generally pleased. Perhaps I can no better show our satisfaction 
in the success of our undertaking, than to send you the inclosed [following], written me the South Haven Sentinel) 


D. B. ALLEN. 





glancing over the contents, noticed the offer to any Club, 


mailed free. Address 


How to Do It. 


Mr. Eprror:—On the ninth day of January :ast, a copy of Wood’s Household Magazine strayed into the 
Covert Post-office, and our Post-master, Mr. D. B. ALLEN, who is also Superintendent of our Sabbath School, in 


Covert, March 18th, 1872. 


Lodge, or Sabbath School, of a Smith’s American Organ, 


for the price of the instrumect in subscriptions to the magazine. Here, thought our Superintendent, is our oppor- 
tunity ; we need an Organ, a-d we need good reading—why may we rot have both? The price of the Magazine is 
one dollar per year, and for one hundred and twenty-five subscribers we can have a No. 1 Organ, price $125. With 
eharcteristic promptness he presented the matter to the school next day, and, though the scheme appeared vision- 
ary to the most of us, the ball was set in motion, and it was not suffered to rest until one hundred and fifty-three 
names were obtained, which, with the addition of twelve dollars in cash, entitled us to a Smith’s American Organ, 
style No. 3, price one hundred and sixty-five dollars. The list, with the cash, wae cent to the prhlishers, the Organ 
was promptly forwarded, and last Sabbath its powerful tones filled vur piace of worship for the first time. We 
can cheerfully testify to the reliability of the publishers of Wood's H 
money’s worth of valuable reading, and, in addition, a first-class Cabinet Organ; and we will further say to all 
Clubs, or Societies, that are in want of an Instrument, first find a leader who has go in him, then Go and do like- 
wise. * * * O. S. 8S.—[From the Sentinel, South Haven, Mich., for March W, °72.] 


Woon’s HousEHOLD MAGAztnE is an original dollar monthly, employing the very best 
contributors, and an able corps of editors, including Gail Hamilton. 


hold M zi 


They give us our 





Specimen copies 
: 8. 8S. WOOD. 








Miles Tool Works. 


OFFICE, aah INNATE on SOND sT., 











Machinists’ Tools. 


MACHINISTS. 


rn and Mater! 
& WIGHTMAN, 33 Cormbiit’ Boston, —_ 








/ ASBESTOS 


3} ROOFING 


PREMIUM Oy Cora yy IN By tog 


oi sae ee ein the? 


“ia ufacturer of Felcing, 
| = fink Cady 5 olen? Beale’ Fi Preyantive, | pot - 
ASBESTOS ‘ABPHALTUM and ee a er ta 

&~ Descriptive Pamphlets, Price 

* Litt 
{7m 1008. 78 William Joga. lo 








VALUABLE 
Water Power for Sale. 


to obtain one 
on in New England —cousioting of 
Large and well a ariaste Sus i a B with Blackesuith 


tlifogrwttnin’95'm athe of Weihoeks end coset je by 








water. For 
M. . Kast Haven Conn. 


PATENT 
0} So 340) & ae 





SHAF TING. 


The fact that this Sn ames © it greater 
strength, a finer finish, and is truer to RA ag than any other 
in use, renders it undoubtedly tl the most Scopeustoal. We 
are also the sole manufacturers of the 
orth he moat ae, cat furnish Pulleys, H anager. ote. 
approv les. Price m on @ 
JONES awit 8, ~ 


120 W 
Sih MN & FITZ 'Z, Boston » Mass 


GEO & CO., 126 Chambers street, N. Y. 


The Union 1 Stone Co., 
EMERY WHEELS & EMERY BLOCKS, 


In Size and Form to Suit Mechenical 
et Ay . es ‘Brae 
For Pisses, ‘other epther Split- 
Orricr, 29 ow 





ston, Muss. 

Branca pdicsem cy 93 Liberty Btreck, New York. 
Commerce Street, Phil: hia. 

2” Send for circular. > aaay 


AND 


HARDWOOD LUMBER. 


BUTTERNU CH AND AMERICAN 
WALNUT ASH Ab Cot CHERRY B ; ARIAN 
2, MEDIeTE a BLISTER MAPLE. eto ete 





ott, L a oa Late ile eat iw 
ter St., New York. 


Min eae R GY 308 to ato = 
pend Ses Cee aa a: 


MACHINE SHOP TO RENT 
: “Xbply to ply to. PHILIP yOSTiCE. 


North 5th St. , Philadelphia, Pa. 


Canadian Inventors, 


Onder the new Patent Law can obtain patents on th 
same terms as citizens. 
for tull particulars address 





4 RAL BA, 





MUNE & 00. - 
37 Park Rew, Kew York. 





[JuNE 8, 1872. 


pieces, v. Fox Argue, Aavertising Agent. Addre 













. TW W.Pond---New Tools. 


Vertical Boring Mills, ten and sizes; 
and Sie ars er irs oo and Bolt Gutters and Punches 
awe Wgrerooms, 98 Liberty st., New York; Works 


A. C. STEBBINS, New York, Agent. 


American Saw Co., Manufacturers of 








And Perforated Circuiar and Long Saws. - Also 
Saws of all kinds. No. i Ferry 1 Lone corner Gold ene 
New York. Branch Office ee for Pacific Coast, No. ss 
Front street, San Francisco, Cal. 


PORTLAND CEMENT 


F the well known manufacture of John 
Baziey White & Brothers, London, for sale by 
JAMES BRAND, 56 Cliff St., N.Y. 


Trade-Mark Patents. 


MUNN f,Se. CO. desire to call the attention of manufac. 
urers and business men generally, to the importance of 
cennetek. law of patents, as applied to trade-marks for business 


ihe pe rey firm, or co —— domiciled in the 
United , or in any fore cones affording similar 
privileges. to citizens of the — can obtain the 
right to the exclusive use, =o BTY YEARS, of any 
TEADE-MARK, consisting of any ae figure, Or design, or 
any new word, or new combination of words, letters, or 
figures upon their manufactures. 
is protection extends to trade- mexts  sipenty in use 
or any length of time, or about to be ad 
Full feemation on this im portans oa fect can ve Ob- 
by addressing 


tained 
MUNN & CO, 
37 Park Kow. ee. Vork. 


Working Models 


And Experimental Machinery, Metal. or Wood, made to 
order by J. F. WERNER, 62 Center st., N.Y. 














IRON STEAMSHIP SUILDERS, 


NEAFIE & LEVY, 


ENN WORKS. 
a oF ROMEO ENeUN Nw > 





Diamonds? Carbon 


Shaped or crude, furnishea and set for boring rocks 
dressing mill burs, ewery wheels, grindstones, hardene 
steel and paper calender rollers, and for sawing, turning 
or working stone. Also, GLAZIERS’ DIAMONDS. 

JOHN DICKINSON, 64 Nassau Street, New York. 





Diamond- Pointed 


STEAM DRILLS. 


HE adoption of new and :mpruyed applica 

tions to the celebrated Leschot’s patent, have made 

ese drills more Ye DE to ed eile variety of 
DRILLING. 


tency and 
economy are 





are acknow) d, bot eth and 

Europe. The Drills are uilt of various Cor and pat- 
terns; WITH AND wa tor eos. RS, and pare ata 
0 FIVE INCHES PER MIN 


uniform a of THREE 
GADDING. SHAFT T dbo CH and o LING 
5 p BORING FOR TESTING THE 
AND QUARRIES. TEST CORES 
taken out, oe character of mines at any depth. 
Used either with or compoctoes air. Simple and 
re Genewrereen. Never need sharpening. Man- 
ak aeeR CAD Er tikerty Ste Now York 
LEFFELIMPROVED DOUBLE TURBINE 


WATER WHEEL. 


6000 IN USE. 


NEW W HEEL 8 AGES 30): 72 





SENT, FREE 








Teer CLASS TRAVELING SALESMAN 
anted by a well known Manufact Co. Must be 
tho; ly familiar with Mechanical and cprefectaring 
opers né—an experienced esman, and have ener: 
jonable ref references. Address “ MORGAN,” P.O. Bo 
ew York 


WIRE ROPE. 


JOHN A. ROEBLING’S SONS, 
MANUFACTURERS, TEENTOR, ¥. J. 


R Inclined Planes, rouyson berries r g 
an 








Bridges, sash Goris, or ponyson =~ 

er Tron, Lightning 

Conductors of ze Basenan attention gt given to hoist- 

ing rope ot aul ke ror MI c Elevators. Apel © for 
er informe 


P 
am phiét on Wire pes. * 
forge cated $2 New ork Warehouse 
stock constantly on T, 7 





For Ovens,Boil- 
blast pipes, Oil stills, Super-H ted Steam — 
ea! 
Address ang ¥Y W. BULKLEY, 


98 Liberty Street, New Y ork. 
PATENT SAFETY 
Steam Engine Governors and 
Water Gauges. 
it, New York. 


AUG. P. BROWN, Manf’r, 59 Lewis 


DD & RAFFERTY, Manufacturers of 
Engines, Boilers, Flax, Hemp, pa Begging, 








and Machinery. Steam 
ors ways on hand. flee DSRS Dt Oe ey Haven Ma 
cial sate 5 Cuca “4 ¢ rtabl teem Ba 
our new. rovi e 
fines. Warerooms.10 Bafclay et. Works Paterson, N. 





HE “Scientific American ” ie printed with with 
CHAS. 'U JOHNSON & CO.'8 





Jew York. 
ombard sts. phia and 59 Gold st. New York. 











